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ABSTRACT 

This book is based upon group part icipation and 
presentations given, at three regional workshops on science and 
technology for the handicapped. The first workshop focused on issues 
in technology for daily living. Papers presented examined suc^h areas 
as ddiliy living technology for the disabled, psychological aspects of 
rehabilitation engineering, technology for recreation , and technology 
for the living environment. The second workshop addressed issues in 
technology for, education: Papers presented considered such areas as 
low-budget ideas for the visually impaired in science, jnodif ications 




and for delayed broadcast by affiliates. The third workshop explored 
issues in technology for employment. Papers presented considered such 
topics as barrier free office design,, factors ii> choosing technology 
for the job site, access ^to the total work environment,^ and , 
innovations in adaptive Tequipment^ and job site modifications. A list 
"of participants for the three workshops, workshop goals, and workshop 
agend&s are included. (JN) 
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Foreword 



This volume of seifected papers is . the recprd of a milestone effort in our 
society to understand' the role of engineering science and technology in the 
world of physically disabled individuals. Beyond, data, you will come to see 
that people are the key element at all stages in' the development ^nd delivery • 
w of assistive technolog^r. As we begin to ackjiowledge that disabled people^are^ 
'"expert witnesses" of their own needs, we must also recognize that technology 
has no value separate from the people who transform theory and practice into 
utilitarian devices. And, beyond individuals, both the technolOgi"5t and the 
disabled person work within a complex web of social/ technical institutions that 
must be coordinated for .the effective delJ^very of -rehabilitation technology. 

To visualize the interaction bettreen physical impairment, medicine and 
engineering we may examine The International Classification of Impairments, 
Disabilities and Handicaps (WHO Chronical, Vol. 34, 1980, pp. 376-380) which 
defines three key stages in the evolution of a handicap. 
/ . • ■ 

Impairment: any losa or abnormality of .psychological, physiological, 
' or anatomical structure "or function. ■ . 

Disability: any restriction or lack of ability resulting from an 
^ . ' impairment to perform an activity in the manner o;: within . ^ 

' ■ ^ the range considered normal. ' •* 

Handicap: a disadvantage for a given individual, resulting from an 
^ impairment or a disability, lhat limits or prevents the 
fulfillmerit of a role that is normal Cdepending in age, ^ 
" /\ ' sex, social and cuLtural ff actors) for that individual. 

The interaction betyeen thes^ three phases in the development of . a physifcafl 
I handicap are traced below. It is the primary role 6f the health care profession 



IMPAIRMENT 



medicine 




'DISABILITY 




HANDICAP 



engineering. 



(wlth'-backup ^rom engineering) to minimize the progression from itnpa;Lrment to 
disability; In a complimentary sense, the engineering science community seeks, 
with support from the medical profession, to reverse the tendency, for a disabil- 
ity to induce a handicap, \ 

When associated with impairment, the cbntribution of engineering science is 
often expressed as tools for diagnosis -and treatment, "assistive technology. 
When directly applied to disability, it is expressed a/ tools for living, 
"assistive devices." The evolution of humankind can be measured in terms of our 
mastery of tools. Tools\ilow us to control our environment in ways ^uite 
beyond our native abilityi. IHnd tools have become machine tools and now machine 
tools have evolved hands.^- We >^e building general purpose programmable machines 
('robots) whose primary functigtn iV^to manipulate other machines (manually). As 
• machines gain vision a^d. he^r ink ' they may serve the disabled as vision and hear- 
ing aids, or, they can .serve as "seeing-eye-robots" and hearin^-ear-robots . 
In these and other cases it will be increasingly . useful to distinguish between 
anatomical and functional-rehabilitation strat^egies. 

The dominant philosophy in fehabilitation, implicit 'and explicit, has been 
to replace lost or damaged anatomy. Functional specifications are too often 
based on the assumption that ^missing limbs or sensory organs must be replaced.. 
However, this approach places severe constraints on the control, size, weight, 
power and geometry of potential solutions. This situation is to.be avoided ^in 
that there is usually a negative correlation between the, degree of anatomical 
fidelity in an assistive device and j^he degree to which functional performance 
criteria can be achieved. 

This line of rea^bning has clear and appropriate limitations where cosmetic 
'issues are ah overriding concern. ^ 

As' you read through this exceptional collection 9f papers please look for 
the union of^nekds and methodology. As a field, we are still very much^in ;ieed 
of basic strategies, principals of ope;:ation and theory. We are in need of 
unity in the fac^ of natural forces in rehabilitation that tend to encourage 
differentiation by disability. 
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Back^ound ■ ' 

Since 1975, when the concerns of handicapped ^dividuals in science were • 
brought to ttie attention of the American Association for the Advancement of 
I Science' (AAAS) by a deaf biologist member, the AAAS .Project on the Handicapped 
r in Science (PHS) has been a national center of information on handicapped 

persons in science. . The Project on the Handicapped is part of the AAAS Office 
V^f Opportunities in. Science* A major thrust of the Project since its beginning 
has been the* development of a Resource^ Group of Disabied'' Scientists . This • 
group, now numbering, over 1,000^ consults on matters of handicapped indivitiuals' 
access to science education* architectural and laboratory access ibili-jty, profes- 
sional meeting accessibility, aids and equipment, and barriers to employment.. 
All activities of the Project on the Handicapped in pcience are directed toward 
the interrelationship of science and disability. . 

In 1980, the Project on the Handicapped in Science began' a three-year 
program to increase the interaction between disabled and ablebodied scientists 
"and engineers working on science and technology for the handicapped. A three- 
year series of regional workshops and Bull etjins disseminated nationally which 
contained Information from them, were funded by the National Science Foundation 
(NSF) through its Program of Science and Technology to Aid the Handicapped". The 
impetus for the workshops waa based on a need to expand the findings of an 
earlier NSF-funded AAAS /PHS project and its resultant pubiication* A Research 
Agenda on Science and Techno Mcgxj for the Handicapped, this agenda identifies ^ 
priority research ne^ds in science and technology for disabled individuals and 
suggests the type of exchange between disabled and non-disabled people which 
would result in effective research and development strategies to- mfeet 'current • 
pressing needs of handicapped people and to improve their quality of life. ' 

The workshops provided a unique opportunity for disabled and non-disabled 
scientists and engineers to participate In the process of identifying current 
-research, outlining requirements for innovative development,* proposing new 
programs of^ research in technological aids, and methods of effectively sharing 
state-of-the-art information on devices to avoid re-invention of the wheel, and 
the wheelchair. Joining the 'scientists and engineers in their discussions were 
disabled consumers, parents of disabled youth, architects, .designers, manufac- 
turers of aids for disabled persons, physicians, nurses^, occupational and 
physical therapists, rehabilitation counselors and administrators, communica- 
tion specialists, representatives of small business and the insurance industry, 
and educators at the pre-colJLege and college level. Bach workshop had it;s own 
particular mix of individuals, reflecting both the institutions of the region;, 
the^ existing ^educational, employment, and recreational opportunifies, and the 
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networks that had previously developed. One of the majbr goals °f ^*^?7°J^^°P^ 
to e::pand these network, to initiate con^unication .between individuals from 
institutions 'that were within "shoilting distance" of each other but were 
seSirtS faditioLl historical and attitudinal barriersy The -^^shops also 
provided a platform for private individuals who were independently developing 
aids and devices, with an opportunity for interchange with institutionally- 
affiliated p^so;.s researching in the same area. Notices in Science magazine 
alerted a wid^e audience of people to inquire about the workshops; m^ny of these 
people were not part of the. formal discipline of rehabilitation engineering and . 
were able to bring experience from a different perspective. ^ ; 

Because the main objective of ' the workshops was to^^ actively -involve dis- 

■ abled persons in research and development of science and technology for. the 
handicapped/a special "eftort was made to include a significant number of^ 

: disS'e^ple .Leach group of ^p^^^^^^ 

: local disabled consumer groups, paren^ organizations, disabled^student^o^ . 

■ on university campuses, and fhe AAAS Resource Group of Handicapped Scientist?. 

t ^giSration for^ach workshop was planned to. include a yide representation from 
Ktutions of, the 'region and also allow, for unexpected registrants represent- < 
ing Cesser known or newly established "groups. • . 

The overall theme for' the 1980 workshops was "Independent Living ?nd Its 
Implications: for Science and Technology for the Handicapped."^ The_ 1980 Proceed- 
ings, which irf^ludes the presentations from the workshops in S tanf ord, CA. 
Bof t;n. MA. -and Houston. TX. were published under^the title, ^^f ""'^^^ 
independent Living (Virginia W. Stern and Martha Ross Redden, editors. AAAS 
Publication No. 82-R-2. 1982), . 

In the 1981 series, each workshop had a special focus: 

■ ' Issues in technology for Daily; Living (La Jolla. CA) , 

, ■ Issues in Technology for Educ^ation Rochester, NY)^ 

Issues in Technology for Employment (Minneapolis . MN) 

The formal papers^ and transcripts of som^jjf the panel" discussions from 
the workshops are 'included in this, volume, along with *%P-f ^^.f ^^^^^ 
workshop, complete lists of participants, and summaries of the small group 
discussions that took place between formal presentations. 

The workshops were designed to be highly participatory. In^ addition to 
scheduled^small . group discussions, coffee breaks, and evening social activities . 
offered opportunities for informal exchange of experiences and 
one had something to contribute-there were no auditors or silent observers. 

At the final session of each workshop all registrants gave oral presenta- 
tions of their own action plan developed during the course of the meeting. The 
• action nlans werfnot recoLondations for a government bureau or outside agency 

. tfSlement-"they were indi'^dual practical proposals of.actlyltles to be 
carSd out in the near, future by the participants themselves in their^own ^ 
environment-university, laboratory, Jjo^Pital. buslness^or pommunity-at-^^^^^ 
PArticioants were encouraged to use the resources of AAAS to carry out tneir 

' oSs ind ^o Inform AAAS of their progress by sending notes ta^the information 
exchLge o tie Bulletins, tction plans were often made by 8-V°f P-^^Jf/ 
pants from different institutions in the same- geographic f 

. ered at the workshops that they were working 9n parallel tracks in seeking 
solutions to problems. 

The Bulletins, published by AAAS after^each workshop, reported o^ selected 
speeches and small group discussions from the workshops. In addition, the 
■ BuIlSn= contained notices of current, and proposed research technology , 
■' annoyed the most recent NSF grants on science and technology to aid the , 
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handicapped, and gave details of new products , other meetings, /and available 
resources. The Bulletins expanded the exchange of information from the project 
, headquarters and the workshop groups to a mailing list, of 5*, 000 disabled persons, 
scientists, engineers," consumer groups, government agencies, universities, 
labora'tories, small businesses, " and the Congress. The Bulletins have been a 
vit^l link in, joining the various " target groups throughout' the country, and 
> allowing for individuals to v^ite in relevant comments dnd share information . 
about new resources. * 

' ^ At the beginning of the project, an Advisory Committee was selected, to plan 
the workshop sequence and themes, present and participate in the workshops, an,d 
give continuinjg guidance. The whole Conpittee met at the beginning of the proj- 
ect, and subcommittees met at the time of each workshop. Advisory . Committee 
members, all of whom worked iri various areas of disability or who were them- 
selves disabled, wer^ selected to represent the following areas of expertise: 
engiheeTing; indu^stTial design; rehabilitation medicine; basic research; - 
economics; psychology ;. law; teacher training; small husiness; manufacturing; 
insurance; consumer orga^izatiotis; adndnisthation and counseling in rehabilita- 
tion programs; -university teaching and administration » Advisory Committee 
members represented or worked in th^ disabilityvareas of hearing impairment, 
visua;i impairment, mobility impainnen^, and vocal impairment. A listing of 
AdvJ^qry Commi'ttee member^ appears on page 213. 
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G^'onp Blscoissions to \ 
Action PlaxLS ' .: '^^ ; ' \ ^ ; ; 

The 1981 Workshops on Science and Technology for the HandiWped were'a 
forJfor the exchange of inf or^ation^and new ideas/ Each v^rk.hop f--ed oniony 
maior theme: in La Jolla~"Issues in\echnology for Daily _XAving, in Rochester 
"Issues in Technology for Education," ^nd in MinneapoUs-"issues in .Technology . 
fir EmploW" Although there was a natural overlapping of di-scussion^fron> one. 
workshop to another, ideas and action plans suggested by the participants will . 
•be listed under these three themes. The action plans are P«"°"^l:|°^;%^f 

the participants to describe the activities they wished to pursue after the work 
^ sS^p'rhich Sould-lead to the inn^rovement of . technology "-^^^^>;,J||^^^//,,^rpBi,; 
An integral part of each workshop ^ere the group meetings at whi<?h participants 
identified problems in the theme area and discussed personal strategies 
solving those and similar problems. Transcripts of twc, small ^roup f--f °"^^ . 
held ft the Minneapolis workshop are included as. examples of gr^ participation. 

Group Discussion I , ■ , * ^ 

^ .Foiiowing . are the members of the l^oup. . , ' 

• Cathy Redd * * . " 

^' . Student Counseling Burfeau . . ' 

University of Minnedpta 

Minneapolis, Minnesota ' . • 



• George Patterson 
• Employment" Specialist' ^ 

Minnesota Services for the Blind 
St. Paul, Minnesota 

• Paul Ashton ' " ' 
Rehabilitation Psychologist 

3M Center . . 
St. Paul, Minnesota * 

• Steve Kepp'fel ^ 
Presidentr-United Handicapped Federation 

Minneapolis, Minnesota 

• Dennis Maki , 
.'Clinical Microbiologist 

Virginia/ Minnesota 
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• Frank Johnson , 
AdvisorYfor the Elderly 

"Caring" Program 

Richfield, Minnesota ^ ^ * .^y . 

• Dick Juergens ' ^ 
Adaptive Equipment Specialist. 

Iowa State Vocational Rehabilitation' Facility 

• Des Moines, Iowa 



Renee Sandy, 
Coordinator 



Courage Cenjter " 
Golden Valley, "^nnesota 



of Evaluations and Placements 



. Jenene Dillavpu ; 
Counselor/Advisor' . . " , 

Area 7, M.S. Service League^^- . 1 
Exceptional Persons, Inc. > 
Waterloo, Iowa ' .* 

Graeme Mitchell "tiopple. ^ 

Director of Adult Services 

Greene County Board of Mental Retardation/ 

■ Developmental Disabilities 
Greene Inc . . ' 

Xeni^, Ohio 

Jim Dall 

Randy Black ^ ' . 

'Academic Specialist 
•University of Wisconsin 
Madison, Wisconsin • . ■. 




Jack.M. East ' - 
Executive Director 
American Amputee Foundation Inc. ■ 
Arkansas Rehabilitation Institute 
Little Rock, Arkansas • 



Steve Wastvedt 

Personnel Administrator Specializing in 

Handicapped Programs for Control Data 
•Control Data Corporation 
Minneapolis ^ Minnesota ^ 



JENENE DILLAVOU: Most employers are ignorant of . the needs of the handicapped 
worker. The problem is how to make the employer aware of these needs and also 
to convince the employer that once these needs are taken care of,, the handi- 
capped' worker will be a productive wpfker. • 

Use mpney as an incentive. Tax breaks are the best way of doing 



STEVE KEPPEL: * 
this. 

FRANK JOHNSON: 
already exist. 



Many smallei? companies are not aware *of the tax incentives whicH 



JACK M. EA^T: Any new write offs and tax shelters should be targeted at private 
enterprise ''and small business — they offer the. most opportunities. 
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DENNIS MAKI; The problem with smaller business is that most of> tiiem liaven' t had 
any previous' experience with handicapped workers 'and they are* unfiling to take 
any. chances . 



GRAEME koPPLEr One problem with tax incentives' is tftat they l^qlve too much 
paper work for small business to bother with. 

, - 5J " * ♦ ' ■ 

JACK M. EAST: Doors will open if government will i^ake it profitable to hire the 
handicapped. Money is by far the strongest incentive to business. 

GRAEME HDPPtiE: Placement agencies can do a better fob of marketing the handi- 
capped worker. They shpuld also show business that it can be 'profitable to hife 
,the handicapped. In the proper job tHe handicapped worker is comparable to any 

other wprker. ' . 

.', ■ • ■ •» • ■ ' ■ 

DICK JUERGENS : ■ A good. way to market .the handicapped worker is to have job f^rs. 
'Another way -is to create a -pool of workers and employers and then match them up. 
The pi?oper match up is what's important because job readiness (in worker) is the 
key to success. Also, if the worker isn't abler to perform well enough in his new 
job, the placement agency should take the buurft. ; 

GEORGE PATTERSON: 'Job fairs work best for big business. A smaller business is - 
suited for* the worker who might need individualized modifications done in the 
workplace/ ' 

CATHY I^DD: Dennis, what has your experience been? 

DENNiS MAKi': I've been looking for a job for a year and a half. Many employers 
express an initial interest in me, then they find out I'm^andicapped and their 
attitudes change. They seem unwilling to help solve any of the problems 
involved in hiring me. I've been forced to lower my ^fcandards and apply for ^ 
jobs I'm overqualified for. , ^ 

JACKM. EAST: Sometimes the h'andicapped person gives Up too soon when job hunt- 
ing. He. should be aggressive despite his handicap— some employers are actually,, 
looking for this. 

RANDY BLACK:. The handicapped might try , tactics similar to ones other minorities 
have.used successfully, i.e. , the legal system. . . 

STEVE KEPPEL: It would be better to attack the attitudinal barriers, of. the 
employer than to thrash on it in court. Most attitudinal barriers that stand 
in the way of the, handicapped stenlpfrom ignorance. ., 

GRAEME HOPPLE: It's tiipe for a more aggressive marketing approach. The soft. V 
sell approach hasn' t worked well. A busines^'s prime .job is to make money, so 
prove to business that a handicapped worker can be a profitable worker. . 

GEORGE PATTERSON: Use irhe results of tTie various studies that have been done to 
"document the potential "of handicapped workers and add that to ^ package of tax 
^goodies. \lso, job placement agencies can play a .major role ifl' marjceting the 
handicapped 'Horker. They should make a better effort to share their information 
with; each other. , ■• ' . 

RENEE SANDY: ,Placem*ent agencies should also try to achieve a- rapport with per- 
sonnel departments, in businesses.., , . 

. GEORGE PATTERSON: It's important at some point to 'talk to employers and find 
out what they are lo-oking for in prospective employees and how^far they are . 
willing to go to hire the handicapped. Then call upon the legislature to .make, 
the proper, incentives— then use-placement agencies .to tie it all together. 
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GRAEME HOPPLE: Some;tiines an employer makes Cfertain modifications for a handi- 
capped workfer; then the worker quits. »The employer gets burned if he can't • 
hire another similarly disabled worker to fill thfif, spot. I thfnk ft's impor- 
tant to' guard against this happening. , \ 

■ ■• ' ' . ■ ' • • f ' . , ' 

' ■ *■ • ^ • ■ • ' ' ■ 

/ In conclusion: ' * ' < 

^ . . , .' • ■ ^. ' ' • . 

Each group member can TTrganlze some kind of seminar on the local scale, 
capitalizing on his or her particular area of influence and Icnowledge, 

\ ■ •■ ■ ,.\ • ■ 

Each group member could 'lijanef it from forming a reference network composed 
of other group members they met while attending the workshop. 

Handijcapped persons^hpuld study their, situation and isolate the reasons 
why they haven'.t been very ? u e^cj^.? s f ul i;n achie ving . the i r go als • * P e rhap s they 
could organize a political action group; to be b^^tter heard by lawmakers. . 



V It is important that handicapped people/are trained in job seeking skills 
as well as in vocational skill's. . ; 

. • ' / ■■ ■ ■ ■ : '• ; • 

Gro up Discussion II 

\ '■ " . - • •■ V ■ • ■ 

V ■ . ■ ■ ■ ■ ^ 

Following are the members of the group. " , ; 

■ ■ ■ •. . ■ ■.■ . / ' 

• John Schatzlein ' 

A'dml^nisvtraior axii Counselor . \ C i 

Homework Pr^ect,. Control Data Corporation < ^ 

MinniBapo^s, Minnesota " . * 

• David McCaffrey . 
Assistant Scientist \ - \ 
■Department of Physical Medicine and Rehabilitation 
University of Minnesota 

4 Minneapolis, Minnesota ' ^ ' 

• .Dennis Nelson ^ 

(formerly) Staffing Manager \ 

3M Center : / ' 

St. Paui, Minnesota 

^ • Tim Sheie . 
• . Teacher of Hearing Impaired Students 

Coon Rapids Junior High School - 
• Coon Rapids, -Minnesota 

• Dania Smith « , 
V/bcational Rehabilitation. Counselor. , 

Office of Voc^ional Rehabilitation 
Hempstead, New .York 

■ • Gerard A. Nelson . ' ^ * 

"Mechanical Engineer ■ ^ 

FluiDyne* Engineering Corporation 
Minneapolis, ^Minnesota. " ^- . " 

* • Doug Johnson , i 

^Employment Specialist 
Minnesota Services for the Blind 
St. Paul, Minnesota 




Pam.Tachida ' - ■ /' 

Employment Specialist. • ^ 
Minnesota Services for the Blind 
St. Paul', Minnesota v . 

« ■ ■ * ' . . ' ■" 

Paul Charlebois 

Administrator * 
Saskatchewan Council for Crippled Children and Adults 
Saskatoon, Saskatchewan, Canada i 

Robert Morrison x ^ , 

Chemistry Professor/ 

East Carolina. University . , 
Greenville, North Carolina _ . 

Jacki Stalley ^ ' . 

Counselor . , 

Metropolitan Center .for Independent Living 
Minneapolis, Minnesota 

Raymond. Fulford^:v?;3^=^■;5'. • 
Rehabilitation- EiVgin^r:. ■ 

Courage Center. 

. Golden Valley, Minnesota ^ 

Linda Gress' 

Executive Director • ■ "^V" 
The Coalition for Disabled Persons 

Fargo, North Dakota ' ■ 

Noel Anderson { . %>'. 

-Coordinator of Vocational Services ^ \ 

Minneapolis Society for the Blind 
Minneapolis, Minnesota . , ; .. 

>".■■■■ V ■ . . fW 

Herb Evert ^ 
Assistant Registrar ^ > ^ . ^ 

University of Wisconsin ; ■ ' * 

Madison, Wisconsin 

Virginia Stern .. ^ V 

Senior Program Associate ^ iv- 
Project on. the 'Handicapped in Science 

The American Association for the Advancement of Science 
Washington, D.C. 

Jir.i Vasa • ■ " /: 

Electronics Engineer ^ 
Biomedical Engineering Unit . 
Queen' s University ^ 
Kingston, Ontario 

- \ , ■ ■ ■ ^ 

Session //I: Introductions and Sharing ^of Expectations 

Session //2: Nee^s Tdentified 

A The nee"d for a change in the attitudes about .disabilities among employ 
ers and educators and for providing them with correct Information. , .. 
. * • • ■ ■ ' • 

* 1) There is a need.to allay the fe^ of potential employers about 
the possible risks of hiring disabled persons. 



2) ^ There is a need to change employers' negative attitudes about 

deafness (as well as other disabilities). , » 

3) There -is a need to ^nd more experlfehtial on-the-job leaxning. 

^- sites for deaf students (.as well j/s other disabilities) because 
of employer i:esistah/ce to such learning experiences. 

4) Because many physically disabled persons^ also have emotional 
problems, there is a special need to change negative empld^'er 

J attitudes about 'this group of disabled persons. 



5) There is a need to change edu'da.^r is' attitudes about* disabilities 
in order to insure the equal trea.tment of disabled ^persons in 
^ educational programs (e.g. , blind students in chemistry labs). 

•The need for better comraunicdpion be.tween counselors'^ and potential 
employers in the job placement process. ■ s , * • . 

1) There i& araeed for employers to describe in detail various jobs 
.in their companies as to job duties, worker characteristics, and- , 
critical skills needed; this would serve to help counselors be 
better able to match jobs with the most qtialified clients, 

■ ^ ■ . . . ' 

2) ^ There is a need by employers to know where to find qualified 

disabled persons to fill job openings and to know the best ways 
of recruiting them. 

3) There is a need among counselors to know which ^person in a given 
company is the best person to approach for providing general 
information tp the company about disabled workers in general and 
which person-is the best to -^approach wl^en trying to place a ' 
specific client. 

4) There is a need for more direct client advocacy with potential 
employers by counselors when they are placing clients. * 

The need for the development of technology-oriented training oppor- 
tunities for the disabled.' 

. 1) There is a need among deaf clients to develop better reading 
skills to prepare them for jobs in a growing technology that 
emphasizes the written word (i.e., computers, wo)jd processors, 
'etc.) . • 

2) There is a need to produce from training programs disabled gradu- 
ates who are flexible because they have ..acquired many different > 
skills rather than one skill, as in the past. 

3) There is a need for more education in the sciences and in tech- 
nology f or ;deaf clients (and other disability groups) and for a 
Change in public attitudes about the ability gf deaf students (and 
other disability groups) to. learn about these areas and use this 

kind of learning in future jobs. ■ 

■ > ., ■ ' 

4) There is a need for disabled persons to have greater access~tp 
training programs in general. • , • 

The need for the improvement in. the cost-effectiveness of assistive 
devices and for educating clients and employers about th^ cost- 
effectiveness of devices.. , ; ' », ' 
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1) There is a need to .show employers that paying for adaptations ■ . 
and assistive devices and the use of per^nal aids for disabled 
persons is truly cost-effective for companies. ^ • / 

2) There is a need to call employers' attention to the adaptations ^ 
that are frequently made for able-bodied employees as indicative 
of the cost-effectiveness of sifnilar -modifications for. disabled 

* employeeis. 

3) There is a' n^eed to find better wa^s to measure co^t-ef fectiveness ; 
in engineering services.. . ' 

' 4) There is a need for a greater mass production ^of devices in order ./ 
to improve their cost-effectiveness.. 

The need for improvement in the. training 6f counsellors^ an<^ job super- - 
visors.. 

1) There is a need for counselors to learn more about technological 
advances in devices so that they will know how to place clients in 
the beat possible' jobs . .. 

.2) There is a need for. counselors to think more about transferable 
skills; . , . ■ ' . 

3) There is a need to ■ advocate , for the development of more . assistive 
devices for the skills, blue collar workers. 

4) There is a need in work settings where there are a number of em- 
-ployees:.with different disabilities to cooperate by mutually^ 

sharing their abilities in order to help each other compensate for 
limitations. 

5) There is a need for counselors to help disabled persons believe in 
the importance of their being efficient in their work.^and, there- 
fore, of value to an employer and also to believe in the importance 
of their being "competitive" workers.. 

. . ■ ■ . 

There is a need to keep some . low-paying, sheltered workshop Jobs 
for persons who will never be able to do "competitive - work be- 
cause of the strictly therapeutic value of such jobs. _ 

There is a need to be realistic about' the limitations of disabled 
clients and to not deny that their disabilities do exist. _ 

F. The communicatioh needs of engineer^-among; themselves, with their 
clients, and with' employers.; • .' : ' 

1) Th?re is a need Vf or engineers to communicate better with ' clients • 
when discussing: th^ cost of their services. ^ 

2) There is a need-for enkiijeers developing assistive devices to com- 
^ 2n±ca% better^. among;' themselves in order to avoid duplication of 

effort and to. ariticipate better the costs of development. 

3) There is a need for engineers to follow the "KISS" (i.e. ,' "Keep . 
it simple, stupid") principle so that the simplest and cheapest 
methods will be developed for assistive devices. 

' 4) There is a need for the development, of methods for orienting and 
traintog clients in the proper use of mass-produced assistive 



6) 



7) 
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devices; this will also help keep clients' expectations realistic, 
about such devices. 

IJI. Session //3: 'Sharing,, About What is Already Being Tried to Meet Needs of the 
Disabled in Employment ' .1 

A. Dania Smi^h reported on the New York State DVR placement unit's recent 
day-long'^raining session for the State Power Authority »to help 
improve plant managers' awareness about disabled persons and about 
affirmative action as it relates to handicapped individuals. It 
involved: ' 

J 1) Sensitivity exercises concerning disaMlity . . ^ V ' \ 

2) Ah. explanation of th^ //503 and, //504 regulations and/theJ|r Imple-^ 
^ mentation." 

3> Role play interview^ vith three disabled clients conducted by 
. * plant managers, with the opportunity for mutual feedback. ' 

4^ A very non- threatening atmosphere where managers could analyze ■ | 
M their feelttjgs about the disablied and deal with fears about asking 
^ embarrassing questions . during interviews. ^ 

B. Dennis Nelson reported about how the 3M Company has developed Focused 
. Interview Training (FIT) for supervisors. 

• 1) Its purpose is to teach supervisors who.will be interviewing job 

applicants how to keep their interviews focused on the require- y 
raents of the job and how to match the job with the best applicant. 

-2) It also helps desensitize supervisors about their fears of possi- 
' ble lawsuits resulting from asking illegal questions during their . 
interviews. . " 

C. A deaf participant who is working in industry ^reported that he has 
decided to return to school and enter the. field of business adminis- 
tration and seek work as a supervisor in industry. 

1) He feels that deaf people working;.4n private industry are "stiJck" 
because without the necessary' assistive devices and adaptaStions ' 

\ they cannot seek better jobs in their companies; lack of training 

opportunities is another reason why they feel "stuck." 

2) . Since the rehabilitation system will not advocate ^f or thgm, they 
■< ^ must become their own advocates. 1 *' » ■ 

. ' ■ .' V i ■ • ' . ■ . : ■ . ■■ ■ ■ ■ - ^ ' ■ 

3) , However, because this participant fears hurting himself personally 

and professionally by advocating as an employee, h^-4^as* decided to 
enter business administration and look for ways «fo "marry private 
industry to rehabilitation." - 

D. Herb Evert repcpted on . the positive effects of hiring the first dls- 

. abled person in^he Registrar's Office at the University of Wisconsin 
at Madison. . . ■ ' . . * ■ 

1)". Initially, his office was forced to hire a 'blind applicant becaiise 
. of Regulation /^504. . . ' v ' . ■ • .\ 

■ . 2) Because of the many adaptations that had to be made in hi*s office, 
^ for a visually-impaired person (e.g.,. a computer terminal with a 
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Braille printer) , when the first blind, person 'who 
died -suddenly,- it was ° to the employer's advantage 
r^ariother^ blind person for the Job. ' ^ 



had; teen hired' 
to iooH fjor . 



V 3). The excellent work done' "by the second' blind employee, well as 
. the- writing done J>y tjie University's research faculty^ about dis- 

' . . abled w(3rrkers after th6 hiring of the blind ^employ^e, resulted in 

a great -reduction in employer resistance to handicapped, employees . 
■ at the* University. . *; 

A) Since the hiring of the first blind .Employee,- the Registrar's 
* Office has also hi ted a paraplegic and an amputee, 

E- John Schatzlein reported on a- variety rff' programs relating to disaBil- 
^ ity that the Control Data. Corporation has de^veloped. They include: 

• ■ ; ■-• ■ • . ■ . ^- •'••^ V;'.- ■•. ■ ' • -. 

i ' ' 1) ^ The Plato System (an.educational cdmput^ system^ with interactive 
■ capabilities for students in a wide range of settings cpvering ,a 

' . - /. wide range of course areas) which is being used by CDC super- • 

. "Visors .for sensitivity training and i^ also being offered to other 
. . : : * companies fOr the same purposes, v . ; ' 

V " 2) *^Ali employees who. are out 6n'short-tefm or long-terra disabim 

have acces4' to a rehabilitation counselor: ahd can develop careei; 
change p,lans either ifhrough the Plato- System. or job-improvement 
" ;,trainingVhile.dut of wor!^^' that when t^^^ 
\ are prepai;ed :for\ a be tter job, / 

r-^i^^i 3) TTte Homework •Project J whiph is a computer .progtam that is used on 

,an interactive termi^nai in the client' s, home to teach her/him . 
: ' computer programming,' (Used by CDC employees on long-term, dis- 

ability or medical, leaves or by DVR cli^ents, clients in rehabil-. 

itation fa^cili ties',- and others,) , \. 



^A) 



, ■ . • •* ' ^ ■ • 

Employee Advisory Resource' . (EAR) whith; is a 2A-hour hotline offer- 
' ing 'all CDC ^employees throughout the country 'aceess to legal, 

' * rehabilitation, financial, and other, social services. 

'5) Stay Well Program, .whici is a health prevention education program 
. for CDC employees and also sold to pther companies, covering such 
areas -as stress', ' use . of alcohol and other drugs, . smoking, and 
' weight control.. " 
' F.. Jiri Vasa strongly urged participants who had reported ' on- the above 
■ • . programs that have already been developed to agree to publish con- 

iointly about those efforts so that a larger number of rehabilitation 
professionals, supervisors in industry, and disabled employees . caf be 
informed of those programs, 
• • ^ • ■ \ ■ • ■ n 

La Jolla: .Issues in Technology for Daily Living " ' . • ■ . ^ 

Action Plans iJ&' ■ *' ' "'^ 

• Develop a wofR Relationship with the' engineering community to use^ 
' - technology available in problem solving for mobility, recreation, and 
. assistive deviceV for children with physical disabilities. 

.. Create a San Diego County area coalition of individuals for the sharijig 

^■^ of ideas on tecjinology 
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r%-Pvibiicize available 'resoiirc^^ e.g., ABLEDATA and Project Threshold, 
through art^cle^s. describing, thesfe services as/w^TI as new technology. 

;. . ; ■ . > .-^.y.. . ' — 

• -Establish a non-profit disability device design grou^^^.t^^ provide 
■ a conduit for disabled. .researchers to receiv'e financial support and' 

needed- f acilities to pursue ■ their ideas and' still retain rights to the 
device that is developed. ' ' . • * . ^. 

• . Vtart . interdisciplinary/ continuing. e^^ courses with the englneer- 

irig and health field, department^. 

' -A.- ■ ■ ■ 
ill V* Plan and build 



a heaith.iimp^ovement (t^'e. , r^haMTli-tation) ceriter.at a 



dommunity colle|^^. 



Contact ano th&t*^^ipjl;ifiip an f of this workshop 'a^ together to^-iiji— . 

tiate an enginefe^ing project, similar to tha;K^at San DiegVState, at '"--^ 
California StamjffUniversity, Long Beach, t^r interest engineers in 



'\ disability issues. 



• . Make a'daptation|.:|)f laboratory "cqiirses (b.a^c physical' science and 
•. . biology) for mapcijfaum access by disabled and able-bodied students. 



•• Meet with Barrim Breakers- Cliib and Special Needs Office at the commu*-. ^ 

• nity -college to^rientify- areas where our ^cal, level of technology can-'. 
,v b^ applied. : ■ , * 

• Incorporate 'into the teacher ^training curriculum information about 
technglpgy/deslgn^or .disabled people . ^ •■ • 

■ •>■ ■ ■ ' r ■'■ - S * . - ' ■ • •• ■• ' ■ 

•: Take* two 'physically disabled persons to explore the . local "Do It Your- . 
self" stores, including a hardware store, lumberyard, 'hobby shops , 
electronic store, and surpl'u^. 'equipment/ store. - . ' 

• -Meet' with science and technology, social science, and business. divisions 

at, the community .colleg^e to get a dialogue going aboift eechnology need?^ 
■• of diisabled persons and neW ideas', for solutions. \ , ' 



•. Search for funding to support ;'adaptatto^ equip>^nt to -better ser^re 

• disabled-Students in science bourses.; * . • - ' 

■ ■ ■ ■ i .. ' ■ . . ■ ■■ ■ ^ ■ , . ■ 

• Develop A counseling .program about careers, in sc^ience and engineering 
\ f Of dibbled- students." .* j ■ • ■ .' • 

••'^Wpite. up a ^tudent t)roposai; to design a fishing^'aii for ^/peirs^^^^ 

wheel.chair. / ' . ■ : * .' i . ' • . ■ ■ ■ 




university' engineering departmfent ^-<r^*e 

* • Form an inf ormitito %^'twork^^ technical background to help. 
' • solve problems th^tf -arise in locajL. wheelchair repair shop. 

" \: . * y ''■ ■ - A ■ .: ° '•• 

. • ^'Go skiing in an ;i rroya .sled. Looks -fun!; V . " ' ' . *■ 

Ro che s te r: .. Issues in'Te chiio loja^y "for Educ a 1 1 bh ^ : ' ^ . ' ;• . . , ^ 
Action. I'jiang; ■ " ' ^ ■ ^1.' / / ' H.'v 

• Dissemiria-de'infofTttatic^^^ ; 
s tuden ts. io"' the loc^l A^p le Users Club . * ■ . • 'i • , ■ " / . 



Develop computerized language equipment which will allow students to 
learn a foreign, language and assist aphasic patients in communication. • . 

Disseniinate specific information from workshop through Computer Oriented 
"Information Network (COIN), coordinated at Western Pennsylvania School 
for' the Deaf, 412/371-7000x72. • 

o . Develop manual of assistive devices for New York State Office of Voca- 
■ - tional Rehabilitation, for use by vocational-rehabilitation counselors , 
, clients, and administrators. ^ / 

• Coordinate with Little People of America in efforts to update aA aids, 
directory, including devices useful to Little People in soience, e.g., 
chairs, stools, reachers. ■ 

• • Improve controls modification to make artificial larynges^ and voice 
amplifiers more easily used by multiply handicapped individuals. . 

. Prepare paper on need for creation of regional engineering support 
. •. tenters for prototyping of design ideas, particularly for designers . 
without sufficient institutional and/or grant support. . 

. Contact' local universities to determine if there, are students with^ ^ 
. needs that cah be fulfilled by " technical solutions either commercially- . 

available or to be' designed. Transfer information to students on what 
. is available, and transfer problems to design staff f pr work on ■ 

solutions. ., * ' . J , . 

. Prepare a professional journal article on. modifications of physical 
geology l3bofatoj7 exercises for disabled college students. ; 

. Set up tJo^rTay training with NTID telephone department - 
. the loop system in an' auditorium and how to use the" phone amplification 
systejn* j > ,V - 

• Test market and field test system for captioning existing motion pic- 
trrLrdeveloped for classroom use at NTID with cooperation of Research 
Department, National Film Board of Canada. 

Minneapolis: .Issues in Technolog y for Employment 

Action Plans • " > . 

. Hire able-bodied students to work with me, a Severely disabled ^Individ, 
ual! in my business so that they may have an understanding V^f disability 
when they grow up and become employers themselves. 

' • Translate publication of Swedish Institute for the Handicapped entitled, 
. "Idea Book of Technical Work Aids for Disabled Persons. 

. Coordinate computer programs that will assist in the communication 
. . Uocli or non-:Vocal)'of persons who lack motor coordination and /or are 
vocally impaired. 

.. Seek out^'hearing impaired members of - the work force to speak to my hear- 
ing impaired secondary school students, about careers. 

. Ask my company to publish, stories of^disabled employees' use of tech- , 
nology in our internal newsletter. - • 



• Invite disabled children and their parents to discuss the use, adapta- 
tion, and repair of wheelchairs with the rehabilitation engineers who 
work at Children's Hospital. 

• Serve as a role model and career counselor to disabled high school youth, 
sharing my own experiences as a severely disabled person working \n . 
science. 

• Develop an information exchange between niy company, vocational rehabili- 
tation officle and local Projects with Industry to secure employment of 
disabled people. 

• Devise a system to demonstrate cost-effectiveness <Sf devices to employers 
of mobility-impaired people. 

/•--^e^elop a list of local engineering pei^sonnel engaged in adaptive equip- 
I ment and product design. > 

• Inform my personnel department of the support systems which are avail- 
able for newly-disabled people. 

• Describe the resources offered at our center on job adaptations and . 
technology to local personnel diractQXs.. 
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Worksjiop PrDgrams • La Joua 

* WORKSHOE^ ON SCIENCE AND TECHNOLOGY 

FOR THE., HANDICAPPED , . 

^■^^ - .J May 11-12, 1981 

^ ISSUES IN TECHNOLOGY FOR DAILY LIVING 

..La Jolla Village Inn, La Jolla, California 

presented by ' 

• T)1E AMERICAN ASSOCIATION FOR, THE ADVANCEMENT OF SCIENCE (AAAS) 

with support from 

THE NATIONAL SCIENCE FOUliDATION ■ , 

' * * * 

Hbnday, May 11 ; J^- v^ ^ . * ^ . 

8:30 - 9:00 a.m. Registration • "- .^ 

9^60 - 9:15 a.m.' OPENING SESSION " - « ^ 

y.UU ^.XD^ Introductory Remarks: Wartha /Redden, Director, Project 

on the Handicapped in Science, AAAS 

■ \ Welcome: Harriet Kopp, Acting Dean, College of Human 

Services, San Diego State University • 

9-15 - 11-00 a m PANEL PRESENTATION: "Daily Living Technology for the 

Disabled: Can it be a Viable Business? 

Barry Unger, President, Innovation Support 

John Rogers, Medical and Engineering Consultant, 

^ -^s-r?»'. Rogers and Associates , , 

' ' ^ iT*' Martin Frank, - Senior Vice President,' . 

i \ Marketing and Government Rel'SB^ii^s, 
V.'- Abbey Medical/Abbey Rents, Inc. 
(continued on next page) 
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James Marsters, Orthodontist and President-, 
^ • - ■ Applied Communications Corporation v. 

George Chandler, District Director, U.S. Spiall. 
• Business Administration 

Vernon Nickel, Professor of Surgery /Orthopedics 
and Rehabilitation, Universi-ty of California, 
San Diego. and Director of Rehabilitation, 
Sharp Rehabilitation Center 

11:00 - 11:30 a.m. Coffee Break ./ . " 

♦ • ■ ■ 

11:30 - 12:30 p.m. , SMALL GROUP DISCUSSIONS 
^ Leaders: • 

Don AfciVeal, Co-Director, Rancho REC, " ^ 
Ranchd Los Ami go s Hospital , 
Barry Unger, President, Innovation Support^ 
Ray Lifchez, Architecture Professor, 
University of California, Berkeley ^ - 

12:30 - 1:30 p. m. Lunch > ^ 

1:30 - 1:A*5. p^m. "Psychological Aspects of Rehabilitation Engineering" 

. Carolyn Vash, Vice President, Institute 
for Information Studies ' v • 

1:A5 - 3:00p.m. PANEL PRESENTATION: "An Engineering Department Looks 

at Technology for Disabled Persons" 

-Rojbert Murpiiy, Professor of Mechanical 
Engineering, Sail Diego State University 
. . _ David Ussell, Adjunct Professor of Mechanical 

Engineering, San Diego State University and 
^ Coordinator of Biomedical Engineering at 

Children's Hospital 

Mitch Hart, Student, San Diego State University 
Robert Cunningham, Student, San Diego State 
University ^ . 
. • . " . , '■ '^i -. 

3:00 - 3:30 p.m. Coffee Break . 

3:3t) - 5:00 p.mJ SMALL GROUP DISCUSSIONS 

6:30 - 7:30 p.m. Reception ■ \ ■ 

7/30 p.m. Dinner | 

Speaker: ^ • . 

Vernon Nickel, Professor of Surgery, 
Orthopedics and Rehabilitation, 
/ / University of California, San Diego 

Director of Rehabllt^tion, Sharp 
" V Rehabilitation Center, San'Diego 
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Tuesday, May 12 

8r30 10:00 a.m. PANEL PRESENTATION: 'iTechnology for Recreation- 
Chester Land, Director, Recreatior^ Therapy, 
So lbs A;igos Hosoital, D 
Roy Gash, Community Services -Center 
' ' for the Disabled, San Diego ^ ^ 

Marti Hacicer, Peer Counselor ,. Community Services 
Center for the Disabled, San Diego 
■ Marri Taylor, Community Worker, ^o^uni^^^^^^ 
/ ^ Services Center for the Disabled, San piego 
' ' . plter Axelson, Rehabilitative Engln^rlng 

Research and Development Center, Palo Alto 



10:00- 10:15 a.m. . Coffee Break 
10:15 - 12:15 p.m. 
12:15 - 1:15 p.m. 



SMALL GROUP DISCUSSIONS 
Lunch" 



l:15 - 3:00 p.m. . PANEL PRESENTATION: "Technology for "the Living 
Si Environment" V 



Rayinond Lifchez,. Architecture Professor, 
University of California, Berkeley 
Larry Leifer, Mechanical Engineer, Design- 
Division, Stanford University and 
Director, RehabiUtative Engineering Research 

V^Jfi^;;:^ lfol#"Thr.shold, 
Rancho Los Amigos Rehabilitation Center^, 
Long Beach 

Cheryl DaVis, Berkeley 



3:00 - A:00 p.m. Wrap-Up 



A:00 p.m. 



Adjourn v 



Workshop Programs " > ' / Rochester 



WORKSHOP ON SCIENCE AND TECHNOLOGY 
FOR THE HANDICAPPED 

July 9-lOi 1981 

.ISSUES IN TECHNOLOGY FOR EDUCATION 

. 'Rochester Institute of Technology (RIT)^ Rochester, NeW'York 

* ^ ■ presented by 

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT .OF SCIENCE (AAAS) 

with support from 

THE NATIONAL SCIENCE FOUNDATION 

^ * * * 

Thursday, July 9 " 

Coffee and Registration : * • 

OPENING SESSION 

Welcome: Jack Clarcq, Associate Vice President, 
Technical Assistance Programs, National 
Technical Institute for the Deaf , Rochester 
Martha Redden, Director, Project on the. 
Handicapped in Science, AAAS '. 

9:15 - 10:30 a.m. PANEL PRESENTATION " . 

. Chair - Ed Cain, Rochester Institute of Technology 

"Low-Budget Ideas for the Visually Impaired 
• in Science" 

- Dorothy ^Towbaugh, Travelling Science > 

* ^ Consultant, Lyndhurst,, OH 

(continue'd on next page) 



8:30 - 9:00 a.m. 
9:00-^- 9:15 a.m. 



"Modifications of Effective Teaching of ^ 
handicapped Students" .1 

• Robert Menchel , National Center on Employment , 
of the Deaf , Rochester 

♦ ■ "Tallcing and Voice-Entry Computers for the 

Chemistry Lab" 

David Lunney, Professor of Chemistry, . 
East Carolina University, Greenville, N.C 
■ Richard Hartness, Department of Chemistry, 

East Carolina University, Greenvllle,i»NC 

10: 30 - 11:00 'a.m. Break 

li'OO - 12:30 p.m. SMALL GROUP DISCUSSIONS 

. Leaders: Michele Aldrich, Project on Women in Science, 

AAAS 

Ed Cainr Rochester Institute of Technology 
* . ^ cricket Levering, Project HEATH, AmericaVi ■ 

Council on Education, Washington, DC 

12: A5 - 1:A5 p.m. Lunch ^ 

2:00 - 2:30 pTm7' ' ' "Lab^^^'lecliiiques for Orthopedically Impaired Students" 

. . Dorothy Towbaugh, Travelling Science Consultant, 

Lyndhursx, . OH ^ ' . ' 

2:30 - 4:00 p.m. ' TOUR OF EDUCATIONAL TECHNOLOGY AND OTHER PROGRAMS 

■ ' Coordinator: Ella Ford 

4:00f- 5':00 p.m. . SMALL GROUP DISCUSSIONS 

■ \. < • 

6:30 - 7:00 p.m. Reception and Dinner 

"Technology Over the^ Horizon 

Larry Leif^r, Director, Rehabilitative Engineering 
: ^ Research and Development Center, Palo Alto, CA 

Friday, July 10 - - . 

8:00.- 9:00 a.m. , Breakfast ' ^ 

.9:00 - 10:30 a... ^PANEL P™XOK„^^^ ^^^^^^^ ^^^^^^^ .He Handicapped 
in Science, AAAS 

/ <r 

"Disabled Educators Project" 
■ Diarie merchant, American Association of Colleges 

for Teacher Education, Washington, DC , ^ 

"Creating Accessible Programs: Some Guidelines ^ 
^ ^ for Ideptifying Needs and Selecting Assistive 

. V : DavjxaS_^iL:HandicappedjCollege_^t^ 

i?oi; iVord, National Association of College and 



University Business CTfficers, Washington, DC 

"Technology UtiUzation in Mains trearaing*' 
Robert Hall, Northside Surgical Supply, 
Rochester 
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10:30 r 10:45 a.m. Break 

10:45 - 11:45 a.m. . SMALL GROUP DISCUSSIONS . 

11:45 - 1:00 p.m. Luncli' 

' - ,1 • * ■ ' .... ' • - 

1:00 - 2:30 p.m. PANEL PRESENTATION: "Technology in Education for the 

• Hearing Impaired" ^ 

Chair - Douglas Sargent, National Technical Institute 
for the Deaf, Rochester 

"Acoustic and Vibrotactil^ Aids for the 

• Hearing Impaired" 

>, Linda Palmer, National Technical Institute 
for the Deaf, Rochester- ^ 

"Computer-Assisted Lipreading Training for. 
the Deaf Using the Dynamic Audio Video. 
Interactive Device (DAVID)" 
Donald G. Sims, National Technical Institute 
for the Deaf, Rochester 

"Closed Captioning of Motion Picture Film 
for Use on National Television and for^ 
Delayed Broadcast by Affiliates" 
< Robert H. Murray, National Technical 

■ ? Institute for the Deaf, Rochester \^ 

^ " . * • . '» • 

"The Use of Speech Display^ with the Hearing 
Impaired" . . ' 

Judy L. Braeges, National Technical Institute 
for the Deaf, Rochester 

■ ■ ■ ^ ■ , ■.■ ; \- . 

2:45 - 4:00 i^.m. . SMALL GROUP REPORTS AND ACTION PLANS 
4:00 p.m. Adjourn 
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Workshop Progi?ains Miimpapoiis 

/ WORKSHOP ON SCIENCE AND TECHNOLOGY 
' FOR THE HANDICAPPED 

September 14-15, 1981 

ISSUES IN TECHNOLOGY FOR EMPLOYMENT 

■ University of Minnesota, St. Paul, Minnesota 

presented by 

THE AMERICAN ASSOCIATION FOR'^HE ADVANCEMENT OF SCIENCE (AAAS) 
with support from , 
■ THE NATIONAL" SCIEN(^ FOUNDATION 

* * * 



8:30 - 9:15 a'.m. Registration 



Monday, Se ptember 14 
8: 30 - 9:15 a.m. 

■'•P - "2". Mr.«o, ProJ„.-o...h. 

Handicapped in Science, AAAS 

9- 30- 10:15 a:m. Keynote Address: •■Consid.rationsin Choosing . 
...y..ju J-u.J.-- Technology for the Job Site 

i^ancy Crewe, Associate Professor, 
. , ;::Departtnent of Physical Medicine and . 

'■ " Rehabilitation, University of Minnesota 



10:15 - 11:15 a.m. 



■■•Skid Loader Modifications for a Quadriplegic Farmer- 
Ian Hofford, Farmer, Kings to'n, 0ntarl,b 
• Jirx J. Vasa, Electronics Engineer, 
Biomedical Engineerings Unit, Queens 
■ . . University, Klngsioa, -Ontario, Canada^ 
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11:15 -■ll;45 a.m. Coffee Break \ ; . • 

11: A5 - 12: 30 .p.m. SMALL GROUP DISCUSSIONS^ ) 

.12:30 - 1:30 p.m. Lunch . . v' 

1:30 - 2: 30. p.m. "The Development of a Workplace for a Visually Impaired 

Information Specialist: One Case" 

-Randy Black, Academic Specialist, University ' 
— ■ of Wisconsin, Madison, WI 

Herbert D. Evert, 'Assistant Registrar, 
■ . University of Wisconsin, Madison, . Wt 

2:30 - 3:30 p.m. "Barrier Free Office Design" . ' , 

Jack M. East/ Executive Dirjector, Amer;Lcan 
Amputee Foundation, Inc., Litt-leHock, AR 

. *■ ■ . 

3:30 - A: 00 p.m. Cof fee Break 

4:00 -.5:30 p.m. SMALL GROUP DISCUSSIONS \ . ^ 

5:30 - 7:00 p.m. Reception, Exhibits, Socializing * ^ 

^ , Dinner - * ^ ^ 

"Innovations in Adaptive Equipment and Tob Site 
Modifications" ' 

- Don R. Warren, Wisconsin Jnstitute 

. ■ . \^ of Applied Technology 

Tuesday, September 15 ^v^^ • \ 

X ' ( * v 

9:00 - 9:15 a.m. Announcements 



9: 15 - 10,: 15. a.m. ' '-'Employment for Disabled Individuals: Skills - 

^\ Needed to Meet^^e Needs of Employers" . J 

• Jack 'R. Ciarcg, Associate Vice President, 
. ' \ ' > ■ ■ Technical Assistance Programs, National 

/ Technical Institute for the Deaf, Rochester, *NY 

10:15 - 10:A5 a.m.; Coffee Break ' ' . , ? / • 

10:45 - 12:00 noon SMALL GROUP DISCUSSIONS 

12:00 - 1:00 p.m. Lunch \. - * ' " 

.1:00 - 2:00 p.m. "Use of the Computer as !a Multi-Task Tool By a . 

Vocally Impaired Accountant" 

James R. Carlisle, Licensed Public 
. Accountant, Carlisle Accounting; Services, 
Minneapolis ' , ^. ' v. ;; ' \- ' ' 

« ' . Raymond Fui ford,- Director, Rehabilitation 

J : Engineering Program, Courage CenCex^.^*^ « ■ 
■., . \ Golden , Valley, MN ; * ^ 
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00 - 3:30 p.m. "Access to the Total Work Enyironment^' 



Raymond Lifchez/ Professor of Architecture, 
University of California, Berkeley, CA 



:30 - A:00 p.Tn. 'SMALL GROUP REPORTS AND ACTION PLANS 

•00 p.m.; Adjourn 
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; Panel 



Can It Be a ViaMe Business?:^ 



Following is the list of participaritsVand " tiielr respective af f illations^ 

• • Barry Unger ^ ' .'V.'. • . ■ ■ 
^ . President •■ ■ ■ 

Innovation Support ^ ;J ' ■ . y 

Arlington, Massachusetts \ • * . 

• John Rogers . • " . ' . 
Medical and Engineering Consultant y 

Rogers and Associates " , ' -. . ' 

. Anaheim, ^'California v^',/ .. " 

• Vernon Nickel o ' • . 
Professor of Surgery /Orthopedics and Rehabilitation ^ • . . 
University of California^at San Diego, and " : 

Director of Rehabilitat^ion " . : • . r 

Shai:p^^lfeh&5ilitation Center ' . ^ 

S^ piego',' California ^ « 

'; ']^V^eMi?r>vice President of Marketing;' and Government Relations ii. .'}-^^.. 

/ "'i^:;:. " Abbey ^ Rents, Int. *^ ^ . " ^ 

• • Hawthorne, "California ■ n ...V' > 

• James Marsters 

.v^ Orthodontist, and ^ 

President ' . . •^■'•t 
... Applied Communications' Corpora tion',:^ ,r 

• Pasadena, California^ . x' ■* r> ;5 

, -'V' ■ ' • ■■■ : 

• George Chandler ■}:/"""'" ^ :»>v • ..' r^^' ' , * " 
District Direct:br:V '\ . '' '-"l^ ■ ..o, 
U,S, Small Business/A'ciraiTiistration ■ ' ;**^ 

• San Diego, California 

BARRY UNGER: I'm going to let our panel introduce themselves when they g:^ve 
their presentations. * ' ^ ■ ^ V 

- • . 31 . ^ , •^. 
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' The pan^r>hoa v&o names: "The- iusines's-^S'iafe ipfi. Praducing pr -Distributing 
Tccluiolbgy f oi^ 'thfe Disabled'* or if you're moTi^ .of avpessimist, ! Can Daily Living ..- 
'Tbrhn-i"c y >^V'>>^» nfp^ Kli^lA^.a^ Viable: Sinali::Busine$a?'V^ We're, hoping th at this - 
^S^l> bQ of Interest to you, that uau > ul y o l r^^^Ha^gKtya;bou■t^^^ 
: est6d in- producing technology for the disabled. The proauctloti/and, dl3tribution 
of technology for disabled people would be a sinall business ^;>with ;a^^^^ atten- • , 

dant problems in that area. So I've asked the panel to sort bf. iteXl ; us their 
problems today, not their successes, so ybu'll get a fair idea of what s 
inyoived". All Of our panelists in one; form or another have been iny^lved with 
> -running businesses devoted to pr<?fiucing the technology that disabled people 
. youL'd use. ^ ^ , 

' - We also 'hope that from this meeting we will get useful input that we pan - 
<leliyer back to Washingtour in terms of our national policies. Do they help the . 

' creation ^f businesses that produce technology for the disabled, or '^r.e. they 

really, despite ^all^ best intentions, not working? • ^ 

• • ■ • ' ' * . ' » 

. • We kre looking at the question more and more of who produces the innovative 
and appropriate technolo^. ■ Is it bur yriiversiiies? Is it our IBMs? Numerous 
studies in the last 20 years have shown again' and ag&in that independent , 
inventors and small businesses are. the predominant producers of the new, 
vative technology in, this country. .. . ' ^^f-V-}^ 

Just to. give you a few examples, separate from '.f he disabled area, the a^tP^v 
. matic transmission was not produced or developed by -General Motors. Instant,.-. 

cameras were not developed by Kodak. Miriicomputers , large integrated circuits^ 
■ were not developed by IBM. Basic oxygen steelmaking, the prime method in steel- 
making, was not developed by U.S. Steel; And the list goes on and on to all 
sorts of antibiotics or pesticides or whatever. v ^ 

I won't throw-a lot of statistics kt. you, although there are pages an4 ' 
pages of statistics on this subject. I'll give you one 8tati8tic..tfi«|?>^i8 crit- . 
ically appropriate since the National Science Foundation is payin^g..;OS^^^^^^^^ 
today. An NSF study done about four years ago showed that smal^r;v¥irpis have _ 
been respbnsible for over half of all rtajor industrial innovatioi,S;.s;ttice World- v 



.War II. ^ 



Now Why am I talking to you? I guess I'm saying t:hat one of the things 
we're doing here is consciously recognizing that when we're talking about tech- 
nology for the disabled, we're really talking, about small businesses. 

This past year I visited the Sensory Aid, Center in the Justice Department 

in Washington. They've go t.^t.aut three rooms filled -with all sorts of equipment . 

for the vLually-in^airedc^S^r^-aem They've just stockpiled it, and are evalu- .-.>^ .: 

ating and testing it. Jhe'i*: they >adyise other government., departments on which . 

pieces of equipment ac^"; worth btiyifig . V V--:'-, -•:-? 

With the excepH^'&i' of . several electric typewriters, with an obvious big 
company name on themTvafr'tfifr^est of the equipment came from'very smll com- 
panies, such as our computer products, Telesensory Systems, ^^^^^/-^^.l" . "^^^ 
that I'd never heard of. It really occurred to me how important, in -this area . . 
of producing technology for the disajbled, are small businesses. • - 

There are a lot of reasons. People 'say that small businesses don't have 
marketing clout, and they have to have innovative products to get them going. _ 
Wve got to be smart to make money and sell their products. In many cases 
small co^anies are developed by', somebody just to get an invention goipg. I 
think that's true of some of the cases we'll hear today. 

In other cases, it's been said, that the marketing plans of lar|e ^brn'^anies ; 
dictate that technical improvement^ to theiT-.^roducts be held to a-mfnimum. 
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because . if they .h'^ve; t;o.v.retool it will- cost tVeii- monie^^^^^^^^ .ha:^*^)e^ ^sai^^ . 

about our - S teeT companies . ■■ It's also true . of : is.prae yof , tb^ *: f tftns' ijiV^^^^^ 
chair bUsihess . ' "ifiey 've tried to keip t^chnic^.l..-lmpr9ye^^^^ 

f-^'a-m-i-ri^i^;!^ ^ trading 
in new prbducts/requiring^ n^^ etc. Therefore i.',!^^^^^ clear'that ^ ■ 

• :t it's your sra^li^bu^inesses' that" a source pfr'technology f or disabled 

V people. ■'• ^ ''\^'-\'\'. \, : ' ;<•• ■ ■ '« 

The question;; ' fcheTi,. ^^^^^^ do these small businesses 

require? ' '"^ \'' . •'^'v/' w^,';:". 

.(^4v^J held a: cpAference",like;\tft^^^^^ this past September, and . t:he' 

• /.'.feeling there was .very upbeat. It waa felr that with a little research and . ^^ *' 
j.^^ development help from the .government^ iii; terms, pf research contracts and- research 

grants and with some f^ir tax laws that entourage people to make invesitmehts, « 
" , ' such companies producing technology for the disabled have a good ch^ce at 
^; making it to a self-sustaining state. Maybe if the government put ih money at 

•fr;:- -;. the beginning, to help, with the high co^t^of develppingva producty then the 
* ' business would make it. ' '■ V' 

^ I'm not sure if we were properly optimistic, -because we were talking about 

things that had fairly large markets, like a device that would .be useful for a 
large number of blind people. We're beginning to talk critically as we get into 
multiple hand^.caps and daily living things where the markets may be much smaller. 
Certainly times are changing. Government funding is now decreasing. Money is 
very tight, even if a company wants to get loans. It's getting tougher every 
day. In^a^dition, some of the needs we're beginning to talk about., i.e., daily. 
• living nee-ds, may not be so easily reimbursable^ They're not a clear educa- 
tional or vocational expense. . 

' I've asked the panelists to talk about their businesses as businesses, how. 
'/V, . ' they pay the rent, their financial and marketing history, strategies they've 
• used to keep going, where they've depended on government funds, and any diffi- 

" culties in getting their product approved by third-party reimbursers and then 

paid foT^. We have problems in M^'ssachusetts . I .understand it's similar in 
California. There are many Issues, e.g., how to deal with the market, strate- 
gies of 'customizing products -i)r, conversely, mass selling products. Also of 
^ X issue are' any difficulties in reaching customers and letting customers know that^ 
the product is available. 

Each person is going to introduce himself. In addition to our three 
■ inventor-entrepreneurs, we also' have Mr. George Chandler, who is the district 
director of the Small Business Administration for this part of . Calif omia. 
He'll talk about the programs the Small Business Administration (SBA) may have, 
particularly for disabled people starting businesses. We've also been fortunate 
to get Vernon Nickel, who has seen a lot of companies in this field, both good , 
and bad ones. He has seen them come and seen them go. ' 



Mr. Rogers, would you like to start us? 



^'V -.p JOHN ROGERS: I started out in the power field many years ago, and th ert became 

v".;.: a little -disenchanted with the corporate infighting and went into OB-GYN child- 

V--- ■ birth training, which is pretty much akin to engineering. I was fortunate, or 

V"v;v unfortunate, to, have some people that worked for me in aerospace linked to 

Rancho Los Amigis Hospital. I ifent there for a week and I stayed 10 years. 

My talk today is directed toward the problems involved in product concep- 
^ . tion, research, ^development and marketing. 
■*• , * 

•^' 0 My viewpoint is biased as are the products I have developed. They are in 
" the marketplace, not. as revisions or rehashes of existing products, but rather 
as devices based on new concepts. 
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In order to develop any produc't an idea of need is first established. Our 
problem is to define what is a "requirement" and what is a "desirement. To 
illustrate this point, I developed a device for a physician who said- the niarket- ^ 
rftace was wide open f or-such-a- device. ; As you may-have already guessed, I had- a 
grand 'marketplace of OiVE— too little return for a" large investment of both time 
and money. So we must first consider what are the basic needs, development 
costs, timing and potential marketplace. If a person like myself has to develop 
a product from conception to finished item, then that person had better define 
the total program or a lot of t^me and money may be wasted. Keep in mind that 
you can have the greatest device known to man but if it is not properly protec- 
ted and marketed it will forever abide in your closet. ,^ 

Getting back to ray initial point of defining need, it is of prime impor-^;- 
tance to establish the needs of handicapped people by considerable investigation 
that includes input from disabled individuals as well as your own observation^. 
When it looks as if a new device will resolve the problem, then a proper set ot 
specifications, suitable for manufacturing, must be prepared if you or. a friend 
are unable to build a pre-prototype. 

^ Note the word "pre-prototype." Some may refer to this as a "breadboard" or 
"brass board." Even armed with a pre-prototype, the cost of manufacturing a 
"manufacturing-^ready" or production model may be expensive. Always keep in mind 
your own protection. Written disclosure signed by witnesses and presented to a 
patent attorney will provide you with some protection until a patent is applied 
for. This is your only protection. Copyrights are not applicable to products. 
And,' contrary to some bpinions, patents will not inhibit distribution. It is 
rather the opposite in most cases.. If you are to transfer your rights to a 
large company, they will not even talk to you if you don't have coverage. On 
another point about patents, it is common knowledge that court -^resolutions are^ 
very slow and legal maneuver^ by attorneys can drag a case on for years, but the 
attorneys must be paid- — by who? ' , : 

So you think you have a great idea and want to make a. prototype. Have you 
thought about funding? Who is going to develop your device? Detailed research 
is mandatory if a compllA:ated process is involved. Then, with all parameters 
developed by the researcher, how do you turn these parameters into hardware. 
You need a designer who has knowledge of manufacturing tolerances. 

• If you are fortunate, you have a large bankroll, workfin a government- 
funded project or have friends willing to back you. \ Y.. 

If you are like'many, you have to approach a government agency— with their^ 
^ myriad of requirements-or your banker. Now you get very depressed, ^^terest^^ 
rites are high. Your collateral is low and research and manufactWing costs are 
e^alating at such a rate that firm quotes are time-limited. Most l^^^i^Jg 
'^institutions are Vot speculative and unless you have some track record you stop 
here. You may be able to put your savings and/or home up as ^^^^^^f 
most people will feel a little skittish as they want something to » fallback on. 
If you can raise venture capital, be prepared to give away a large portion ot_^ 
your ownership. , » 

So you are now able to get money together and get a prototype made for pro- 
duction. You may even have a number of prototypes made and farmed out for^eval- 
uation and. unless you are an exceptional person, you will have to. foot the bill 
for redesign and another evaluation — and so on. 

Now you have all the bugs out and your product is ready for manufacturing. 
'What investment haVe you made and what return are you expecting? " f ^_ „ 
having someone else manufacture, what is their cost to finish and package? Does 
this include liability insurance? After all„are you going to pay any suits 
that may be aimed at your device? You must be protected -or your manufacturer 
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must be protected as suits are passed on these days to everyone the attorneys 
, can lay claim to.^ ' ♦ „ " 

If"ybij' are';^o"ihg'~to do yo own Tnanuf an turln g^you-shou Id -be- prepared^ to 

live without salary for two to three years as a rule-of-thumb. Regardless of 
how you are subsidized, you haye to get your money back with interest that at 
least equals the return on your savings plus enough to cover inflation. Remem- 
ber a large chunk of inflation is due to salary increases and if you *are , 
collecting a salary for yourself, your income must. exceed the inflationary rate 
to stay ahead. If it doesn't, you may as well keep your money in a high- 
interest account, buy oil, gold or energy-related investments and keep your job. 

With your own manufacturing there are not only salaries to consider, but 
also Vents, utilities, capitalized. equipment, materials, tools, legal and 
accounting fees, insurance fees,, cars, gasoline, repairs, office equipment, . 
retirement benefits", etc. All this without any return from your sales for at 
least t\;/o^months with today's methods of payment. A small -business doin^ 
$100,000' in sales per year would, we hope, have material costs of less than 
$48,000. Using that number, thjs business has to then pay out $4,000 a month 
to their suppliers even if they don't turn that material* around immediately. 

Let's assume you have gone, through all these setbacks and are now ready 
• to sell. If. you are making wheelchairs or other regularly-accepted devices you 
may wish to open your doors" and sell directly to the end user. If you elect to 
'go through a dealer you will lose half your income immediately, assuming you 
sell the same number of devices. This is because the so-called "middle, man" 
or dealer may wish to make 100% on his costs; this depends on the/ type of 
device and his overhead. * . 
' t 

Marketing then becomes a prime consideration. The possibilities are mail 
order, direct sales with your own sales force, or through established dealers or 
distributors. Mail order seems to be a neat way, with little overhead and no 
markup. But, there is limited exposure when using direct-mail advertising for 
mail order, as not everyone reads their mail, and you cannot always contact the 
"buyer." . ' 

Direct sales require samples and salespeople with attendant traveling ex- 
penses. .With dealers or distributors, you are paying for their exposure, adver- 
tising, mail-outs, brochures, personnel, etc. You are' competing with (jther 
products purporting to do the same thing and internal conflicts of interest for 
dealers result: do we make more by selling this, or the other one? What are 
delivery problems. Can one manufacturer drop ship and thus require- low inven- 
tory? Will consignment work? . - 

Now thati. you have heard all this, I am sure you will all want to rush out 
and start selling new products for the handicapped. 

It is very hard to meet all business requiremep^s and still make a reason- 
able living, especially with a limited marketplace like that for handicapped 
people, unless.. you are going to sell throwaway items like mattress covers. T 
portion of the market you can $apture may be small when you. consider how many 
companies are trying to penetrate this particular market and how many competi- 
tors have considerably- mor,e . money available than you do. 

BARRY UNGER: Wliat are the products you're most associated with? 



The 



JOHN ROGERS: i'm sort of a specialist in tissue breakdown prevention, which I 
established at Rancho Hospital. I am also known for introducing the concept o 
measuring pressure profiles and stopping tissue from breaking down. ^I m a 
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consultant primarily with a number of physicians now. I- just consulted on a new 
wheelchair coming out, which I'm excited, about, and I have a new piece, of dental 
equipment !>. working .on . I also have a new matrix for some orthopedic surgeons. 



QUESTION: How do you find . potential customers? 



■ f A ■ ' ■'■ ■ ■ ■ ' 

JOHN ROGElfe: Well, that's another problem. You try and get mailing lists. 
Some companies make a profession of compiling mailing lists', but they don't 
necessarily give you good mailing lists. You really have to have the direct 
contact. I think we know of two or three mail order houses that have disabled 
persons' names. 

BARRY UNGER: What is your mode of business? Etpes a doctor contract with you to 
produce a certain wheelchair or device for a patient? 



JOHN ROGERS: Yes, partly that, yes. ' ; : 

BARRY UNGER: And* you're reimbursed, or allegedly reimbursed, by? 

JOHN ROGERS: By the doctor. He's got .the money. ' . * 

VERNON NICKEL: There is one thing you left out that^is very important. Why 
does anyon^ want to be independent? You've listed all the negatives, what are 
the positives? N ' 

JOHN ROGERS: Being independent. 

'VERNON NICKEL: Right.* Vlhat else? 

JOHN ROGERS: • First of all, as ah engineer, you have a challenge t0.solyey,a • 
problem. This was. primarily my goal. It was a long goal, and you have ;to sway 
that a littl4 bit with your desirement and your requirement. You ve got to make 
money. I am getting to where I should retire, fcut I don't have-.th^t much of an 
income to be able to do that.". I should have;,:.thoaght about, th^ ntphpf aspect, and 
really pushed thp-type of thing that would gi^ie/i^e',; the n^JSt-reto 

VERNON NICKEL: There, are^ttaiWdvantages^:;yhe;pthe^^^ pepne^.tes 
through this is that'- it ^is^^'omewhat sin£..<ii: -td inake.money. of f .handicappfe^ ^people.v./ 
That's .one of the mbst^evli? things that, can fiappenv->ecau^^ . 
' doesn't inafc^;-jaoney ,gbeii^teblutely belly up . ,> A-.$504 splint ini^ltt -.sa^e . a person 
sone months in ' <;he' h^sijltal, or special cushions and" things. Through- 'fhis needs 
to permeat^',a;'ti^w attitude that profit is the way of life. If you dorj t make a 
profit, nobody gets anything. It's just that simple. I think, that there ought 
to permeate a very positive viewpoint that it's got to be a -profitable business 
or there is no business. , ^ 

BARRY UNGER: I think one of the key issues is, can you make a profit? ^Do you 
keep open competition going in an area? It's open competition that really 
assures that the profits are not excessive, and that the best product is winning. 
One of the things we're hopeful for. is that we're presenting a panel of people 
. who are not the consumers, but the producers and yet it turns out that the pro- 
ducers- and the consun^rs are not all that far apart. 'It's not necessarily an 
antagonistic relationship. We're dealing with people who are sensitive to the 
issues of this field, and the issue of profit is what allows them to do things 
that are useful. You don't have your usual dichotomies. 
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QUESTION: I have a question for Mr. Rogers. You say you're ready to Vetire,\ 
and you don't have that .much money. Do you find your, basic business '.policy 
changing j^ith that In mind? 



aOHN ROGERS: Sure. 



QUESTION: What do you do differently? 

JOHN ROGERS: I'm looking more to saving* .money, and trying to make the business- 
more profitable; which I should have done in the first place. I wasn't a b^usi- 
nessman, you see; that's one of 'the problems you're faced with as an inventor. 

QUESTION: Did you have a problem with other companies using your designs or 
stealing parts from it? 

JOHN ROGERS: Yes, I've had six companies start out with my ideas, unfortunately, 
^ which is a very hard thing to live with. It's the way of life; you have to 
. expect that. I guess that's a compliment, but it really does take away your 
income. I don't know how you protect that. I guess you just have to keep ahead 
of the game, coming out with something new all the time. It's very hard. I 
feel a little bitter about it... ^ 

It's not all that bad. If you have university; affiliation or you can get 
somebody to subsidize you for a_ while or you have some associates somewhere,'., and 
you can interest a big company, you can do it all right, but it's hard. 

. BARRY UN GER: Thank you.f Our next speaker is Martin Frank of Abbey Medical/ 
.Abbey Rents, and he'll continue on this. Introduce yourself a ^little bit. 

MARTIN FRANK: My name is Martin Frank. I'm only recently with Abbey Medical.' 
I spent 31 years as an independent distributor of medical equipment. Much of ir. 
what John says is true,, although the job is not an unsalaried* job. I enjoyed a ' 
salary of $20 a week for the first five years I was in business, out of which I 
paid the operating expenses on my car. . S , • 

I find myself in a defensive position, based upon some comments John made. 
I almost have to go back to basic economics and time-and-place utility. Ypu 
have to have profits in order to survive, and I think that you need to recognize 
that this is basically a service and a caring business, both of which are very , 
important. , ^ 

In order to provide service, you have to have profits, because- service is 
expensive. You're buying labor to provide the service. You. really have to care 
about what you're doing in this field because you are dealing with the disabled 
population. The people do have needs, and the distribution system is very 
uneven, as far as its quality is concerned. 

S 

I spent 30 years trying to practice what I preached: provide a decent 
living for the people who worked for me, and care about the people who I served 
as customers. 

There were a lot of problems involved in it. I got rid of all the problems 
by selling the business to Abbey Rents last year, a^id that was really a momen- 
tous time. It'a a fair burden to carry around a business that deals with the 
needs of the disabled population. You're always concerned about everything 
being done perfectly. 

■ ■ ■ . ' ' . . 
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The help that you get at the supply level is not distinguished. Some of 
the colents that were made here about the resistance of the, entrenched supplier 
are quite ^true. tf takes dynamite to get- change made.. - — 

Bu t let me address the pr ogtelig-g^-Trsktl lg a device I nto ' the market. ^from 

the standpoint of distribution, ife is very, very difficult to do it. It is 
ve^costl-y. Part of my present job description is to examine ^all ^f ^s °f- 
products that have merit, and those that do, we select, as a retail distributor 
for research; development, and manufacturing. . Our^ company was very recently 
icquired by Imeritan Hospital. Supply Corporatiori>:,and their point %f view is 
t^Tt vertical integration is p^rt and parcel of this business. " 

-it' done in the right way, make it yourself, but for; the small, individual en tre 
prehear to take a product through, research and development, up through prototype, 
and into distribution is very costly. That in itself is'not enough, because 
you're. having to deal with the additional problem of funding. . 

Many of the items that are addressed in the material ^'^^ 'J"^ -f'"'i^^J„^^ 
consJner level. The consumer level is a third-party payer, i.e. , ,an insurance 
co^^" the government, or someone other than the individuaB. o^^tunately , 
th^finLncial impact of catastrophic illness or injury^is . ^ 

has to pay, and yet we have insurance company policy that says. I^will not pay ^ 
fir env?ro;inental control items. I will not pay for two wheelchairs.^one elec- 
tric and oZ manual. I will not pay for a wheelchair elevato?: that will give 
the person access to an apartment, even though that's the only apartment he or 
she can afford.. So we have a serious problem of governmfent attitude. - , 

Thirty years taught me a lot about costs, r started with $3,000, more • _ 
guts:tJan brains-and'a working wife. A wbrking:wife provided the cash fl^^^^^^ 
the family needed to survive. At the end of 30 years we were^doing 51>300>°°° a 

• ,;.JeaK:,^n?it was costing . I had to earn $45 ,000 a. month profit before I took , . 

" Hproe 4; ni.ckel . -. ' . ,. ' \ 

^M^'^^^^'i;.^M/eci 23^peo^le. The problem of insurance was mentioned . There W^^ ■ ^ 
' premiums for doing $1.30.0.000 went from about $2,000 

■'>o'fe 00^^ vlaS^^d I'^as essentially being reinsured. The manufacturers , 
-^thS^Sied l^^i.t£ the products ostensibly had^product liability insurance, 
W becaui?of5^|i:malSract^ problems , we wfete^faced; with an enormous , 
escalation in i'ngii?^aiAp0>^^^.^ :-j . ' " . 



BARRY UNGER: What kihd ' of, products were you basically making? 



ffi^FRANK: Ue weren't making" products; : we were ^distributing the- ^Remember 
st#eisecond in line. The manufacturer would bp.,._first li'^e, any x 
h^af -enibraced us would be simply a gathering up of- defendants. 



/BARRY UNGER: What kind of products wer^ you distributing? 
• ■ 'wjik^im^ Wheelchairs, hospital beds, walking aids, wheelchair ^levaitprs, ^ 

^I'^^ll^fe:;;^^ you didn't manufactu?^, only sold, you'rlstiir subject v 

^^^^'•^'ViiSraXlw-' O yes, you are indeed. You will find the attorneys Wry^|:o;^;;^^^ 

anyone that would have any relationship to a la wsujt..,, ;, 



JThey will gather you up, and when, you are named in a suit, you can count »on 
$25,000 expenditure. You cannot be without product, liability . As ja matter of 
fact, it is one of the first questions we ask to a new supplier bringing a prod- 
uct/in t6\j*us: V^o you have products liability? Will- you name us as an addi- 
tional insured?" 

That'is-'ohe of those/kinds of problems that just comes out of left field. ..v;. 
You. continue with a products liability insur^ce loadrthat you feel is very ^ 
modest, and all df a sudden it goes up 3,000 percent^.|, Making it on one individ- 
ual product^.., or even taking the product of government research through the cycle 
to market, is very difficult to do. You need a whole menu of products. You 
need some distribution of^ risk. . ,^ 

Dr. Nickel asked what are some of the other satisfactions of business lifei • 
One of the other satisfactions is a TO-hour week. Another is bailing your [ 
employees out of jail when they get drunk; you have to go down and get them out * 
at three o'clock in the'^moming. Ybii do have the advantage of being able to 
tell yourself to go to;hell, without any downside Tisk in it, but over the 
years I've found that I tiad to exercise' great restraint with a number of custom- 
ers; thus in a w^ my customers were my bosses. &o even that privilege was 
severely restricMd. / . 

Being/ in business for -yourself is an experience. It can be very , very 
punishing. It Can^tbe very pleasurable. " It can lie only faoderately financially 
rewarding, given the economic cliiaate that we 4jjave. I made as much investing in 
two pieces of- real estate as I did investing 'i?l 730 years in this business. 

There's been some discussion about the method of distribution.^^ IJow do you 
; meet customers?^ How' would you- obtain mailing jilsts? I'll give you the benefit 
of a recent promotion we did. We gathered namds fi^m.pur own mailing list, the 
Abbey Medical organization, and then we bought|naunes for several thousand , 
dollars from a^mailing service. We produced what I thought was a very nice 
catalog,- which we sent out. We lost $50,000 op it, • 

Developing business leads for mailing lists is pretty hard, unless you are 
zeroed in on a disabled population. ^I wouldn' t . encourage you to do it because 
I don't think that you.can buy a list, gei,t ot^t a mailing, ^and expect to have any 
great degree of- success in dealing with the disabled community. "i'V^v- 

QUESTION: Was there something wrong with the list? ^ 

' • » . ■ ' " 

• MARTIN FRANK: Yes, there was a lot 'wrong with it. The only money we made off 
*of ist was the customers that we developed ourselves, that, is, our own recent 
mailing list. Those that were related to people of 65 and. over, and given zip 
code areas i or economic income brackets of the aging population, which is what 
we were focusing on, produced nothing in relationship to the cost of the effort. 

We spent oyeV..$,100.,000 *on it,, and got back maybe $50,000. So if we hadp't 
had an ac^ditional use for the catalog, which was to send out to each of . bur own 
customers, it would have been really a mfnor business disaster. 

Carrying accounts receivable, -if you decide to go thb retailers route, is 
another extremely difficult problem. -In a business the size which I liave 
described to- you I had over a h^f a Mlliori; dollars in accounts receivable, 
most of them government. I had the. pleasurable experiences^ of starting up with 
a computer, but outgrewT it in two-and-a-half years. That was the time I decided 
to sell the business/ because another investment was in 6rder, another $50,000 to 
$60,000 for a small business computer consistent with my needs. 
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In this day and age. if you>r'e going to go into retail distribution, a com- 
puter Lab olutelye-e;j:ial! You're dealing 70 percent with third-party 
payees, and in order to somehos^anage,^ this enormous paperwork load, you just 
have to have a computer. * 

The computer exp^iience is another delight all by itself, "t'en you start^ ' 
UD you ble^ from every pore, because every time the computer goes down, you re 
ou^ of business. You run'parallel. . and you do all the ^^^"2! 'fj - 
do but there is some iittle tiny component in some massive Jircuit^board that . 
b?;ws out. and you are down, and the promised response time does not appear. 

•• So you walk in. in the morning, and you see ten .long faces of , your of fice 
staff; The computer is down. That's an experience I wouldn't want any of you 
to sh;re. but, it's something that you have to live with, because being in this . 
business without a comput«\s impossible. . . 

If I were an inventor and I had a creative idea. I'd bring it to a counter- 
people who are creative thinkers. 1 . 

, ' - Th^ risks involved in taking a single product are quite substantial, but 

figures that have come in to us are ?2A.00U just-ror cue ux a 

Nevertheless .we're" going to consider doing it. . We' re going to pay them a 



an alternative. 



nTTF^TION- I was looking at a pneumatic s^ch that I found could be supplied by 
rSan^ called Ibbey Lnts. 'l think it was about $30. The manufacturer w s 
Fairchild- I thought it might be less expensive through them. It was $1Z. 
finally f^und it It Edmondl Scientific on the East Coast, known to be a little 
expensive, for $3.50. . * ; 

^th^t^sSrrin fhafltcLron'and t?:tjc°k ^th°e store with the switches. You have 
to address those things in perspective. ' . \ 

.may be making more profit on one item than another. ^ 

question: X thinW^tha^- a ^^<'^^^^^ ^^^^^lS^ ""AZ me alomj^n^ 
on the money you^putyin to even keep up "^'^ ^"f^f^f ."'""^^^ing" even, with 
that gives you 30 percent on your money, and they re just breaKing en. 
the cost of living' and inflation and salaries. , _ 
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nepne something and get 30 percent ,bfe?C;a|Li^^ 

t, and then- the— ire-ta ll e f m a i k s . i L Up j Jnio ffe ; • ■• 1 1 ^^s 



JAMES MARSTERS: I think* you have to get a factor of 1.3 times/irpur price. Even:-, 
then, it's hard to sell someig 
utor marks it up' 30 percent, 

a very expensive process, and it's very difficult when we find soiheVbdy .,^elli^^^ 
something for saj^ $12, $1A, and another supplier has it" for $5.50. ' 

BARRY UNGER: The prince of a given product reflects many things. It reflects 
•direct costs, indirect costs, the kind of time-and-place utility, and the cost 
of the sales force. The sales force actually performs a service ^f reaching , 
people, . distributing", and they hay e to be paid. In addition, insurance has to 
be factored in. ' - J * • 

■ ^ fry ■ . \ • . ■ , . ' ■ _ ' 

Our iiext speaker is Dr. James Marsteris. ':V 

• ■. ' . ■ • ■ ' '.K^' ' ■ ' ■ 

JAMES MARSTERS:. iVve had ihy ow?^ office for 30 years in Pasadenai I was born 
'deaf from rubella, or German measles. I don't wear a hearing aid because 'I 
can't use one. effectively. I'm" strictly a lip reader, and I was "brought-, up to 
learn to speak and to lip read and try to cope with the normal world raChfer^than 
being segregated into the vorld of the-deaf. 

Over the years I've found it frustrating not being able to use the tele- 
phone, so I adapted the phone to fit my needs. One adaptation was to^^take an 
old hiaaring aid and splice it into the base of- a telephone. Then I wou],4 give 
^the receiver to my friend" to tell me what was said. My friend wpuld h^ar* what 
^/h^ person was saying and silently tell me. The person at the other end 
wouldn' t know l!m deaf and would not become uncomfortable. ' 



- A^serious problem is those people who tell iffe I can* fuse ^e. telephone 
bfecause I'm deaf. My peers who are deaf are sometimes worse than. hearing people 
because, unfortunately, we have so many negative expectations given to us by-,our 
teachers, doctors, and other professionals. We get put down, so we have very ' 
f^ expectations, and I think that's unfortunate. The handicap is like a 
balloon. You can blow tHat balloon up or other people most likely blow it up 
for us. The balloon becomes so bi'g that people , can' t see us anymore. 

* • ■■• ■ ' ■ • ■. *.! • ' ' '' ' : 

1 was very aware . that most deaf people cannot speak intelligibly like I do.- 
This has not always been so ;for me. I was very concerned about deaf people riot 
using the telephone and no^ being able to speak intelligibly. So. how can wfe • .. 
take care of" this problem? ; ^ 

I heard' of- a deaf physicist, Robert Weitbrecht, whp worked at Stanford 
Research Institute. He was an astronomer with two degrees, who was frustrated 
because astronomy was discriminating against him despite a lot of wonderful work 
he had done. Stanford Research Institute (now SRI International) existed pri- 
^^airily by goviernment grants. ' I heard that this physicist was a pioneer of ham . 
radios. I wondered if it was possible for dea£ people to use some of . the old 
teletype equipment that's been used by Western Uhl-On or the telephone company! 
The equipment has been phased out in favor of computer ecjulpment, which is much 
more expensive and which can't be afforded by the handicapped people, as' 69 
percent of the deaf people in Calif ornia .are. on.welfare. 

The telephone seemed to be one of the most important devices to pote^ntially 
improve the language of deaf people. If deaf people 'can use the teletype equip- 
ment, they could see the standard way you express yourselves. They emulate your 
example, I do the same when I watch you speaking. I might see a word somewhere 
I've never used or pronounced. If I make a mistake in pronouncing something, I 
hope some of you would have the courage to put your hand up and say, "No, you 
say it this way." ^ . ?> ^ 



■ I vuxAke a try and say, "Is this right?!' and 1. hopw^w will correct m^. • 

T ^Jm Z^Mn. .nScin. mistake... from falllng-bn my^^fac^ aria; getting, up a ga ^ , 
:^eop ir^«^fe^a^rafraid-tS make m isUesv;and d^a^^ 

they! 11 never "-^et ahead. • ; v ' " ■ " ^j'' ^' '''i 'V-. 

• l got hold'of* Bob' weithrecht and i.said, "You were r'^spVs^t&^f-jV.he^^ 
. the radio hams- u^'e teletype equipment oyer the radio. You were .the,i?9t>. v -N^ 

'about makii^gi^ietftl^g^ t°.-.help,,,the deaf people use tele tjrpe equipment, oyer ^ . . 
Jl the telephone ^f^isiell'^S .'o^^^ ' . . 

• So^we begah. We also Kad, the ^Jistance of anothprv n;a|.: .;a deaf man. Andrew 

. Saks, who is an industrial manager. : "■ ' " vil.'' 

■ -'iK^- three of us. started a business called; the'Applied Coimnunicati'bns Corpor- . 
atioA in a garage. There are many businesses started in a garage. . vfe-- 

' We went to- the Am^ican^filephontf & Telegraph Company in New York and they^ 
call^ us Into the office with the cprporate lawyers and some, top people, and^we 
dSbStrated the equipment to them.. VThey couldn't believe^it They/ere amazed 

■ We asked them if they would jirovide us with teletype equipment. They said. Yes, 
we will, if you will use, the dataphone lines." . . 

' ■ . t- . ■ ■ ' .1- ■ ■ ■ ■ 

i' said. 'iThank you. gentlemen.' but w.e:.,cahrtot; accept your of fer .''•.•^Xhe^ 

lav^er sSd '.'Do-: you realize that .ret);resents 'a; Tnillion dollars worth of,.equip- 
• men^^ Ts;i^""Yes', but what gopd is it? I?o you have a.datap.hon|^ine in a 

telephone boot^.? No! Doe. y°Hr ;-other-in-law;have .one at home^^^^ 

• one? No. Then why push this on ^ the deaf people who can't afford It? The data 
phone, lines are much too expensive." 

• • ' Thev said "We're sOriryrbut we have the antitrust suit against us. If we • 

give you^peSJ^si^n to I.e^Slsequipment on our telephone ^ ^^^^^^^^ 
Jo open tihe door to eVe'^body , to put everything they want on ^ur telephone lines. 

I'm sorry." ^'t-:'''/ ■ .J ' 

V "•im'^'wiJdt- do' y?,u propose we^ ^ 

cahVifcu1;^'XO"'stay away from our dataphoije line. . . .. -' : 

' ■ ;'■ Eli:Ja that: We bmight .equipmei,?. an^^^ the^vice f rbin 'the 

grassi roots' ' , ; . 'V'.. ■ ^ ' '.''! 

■ >Now. just because you m^e' a bett^^ mousetrap ^^^'^^^^^^ P^^^'i^^e 
going^^ to want that new mouseup, ^t's scary to try. new things I d^^^^ 

: \o S new things sometimes. You have to sell me something. We call that mar 

keting. ." We had to -educate the people.' , ■ , - ■ , 

^ Now deaf people and their parents and prof essional peopl^ very ;of ten have 
, hlock Thev sav. "Don't try to tell me I can use the telephone. I m deaf . . 

■ that's it "We had to get in there and work at it. You had to keep encouraging^ 
• tS^. 'l ;aw a lot of hiitancy because many people didn't want to expose their 

ppor language. ' ' . 

We-had to teil them. '^ook. my language is terrible. I had to learn too.'' 
Gradu^nf I developed m^ language by using i.^ Don't you «,ant to talk to your 
fri^ndi'"' Marketing is hard work', the . advertising, the traveling, the conven- 
tions^.' the meetings. That's why I'd rather pay so :,uch more for a product. 

■ ' We have over a hundred thousand of /our units. around the world now. Our 
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Now you probably are' Honde ring if we made any money ejut pf/ this? ..'No*' .We , 
^are: involved in it emot:i9n>aliy and it has become an ego thing t/ V 



Meanwhile, we haye mpre than ten dompetitors. who' ve come ohs treani^^t^ehave 
patent, but the people who make the most money *on .patents are patent lawyers. 
It costsa min imum of . §10 0 ; 00 0 -t o * s ue_j5_Qmeb ody th r dugh the pat en t courts. The ^ 
government won' t. do.\,anyiching -fpr you. All they do is give y©u a patent, but 
they will not protect: *yp\i> ' - ^/ 

The question' -ishS^-w^ th& f 100, p(}4? to research 'and develop new* 
products or would it-be ^•^^^^ after ajlShe ^c^ We want, to see 

qur prpduct- gi^ow. ^ *; \j /■ .' ' ■ " ; ■■ ■ '\ 

I " think the' -icprapanies can exist without govetriige^t funding,. I ,thirik vJe're • 
going to have to, with th^ big cutbacks. We haVe/to be/sm^Vter,,' ^nd.ra^ 
p Ian b e*i te r . I re all ze we c an ' tydp every thing all ;.by ' 'ourselyes 1 ; * ; ., ' 

• ' , We should J divide; it up; some of us ate better ati/msinagement'; J some 

•better at workiipg withrpiir hands and put|:ing things tdg.&ther.; some: are better at 
■ getting the money r ahd^ others are better' iat selling. ' .t>^think.^we. «nfied ..to e^t^b-' '^^^ 
\ish a central group of hatidiclapped:' pep^le' who could c 
Not cmly yould the business benef itv but/the handicapp 
■•a sensiB of prjde. . ,*'■ • -i ■ ' ' i^;"' '•. "* . 

I am mostly concerned about^!. devices to. be used by tha-'Widest -.rrtajority of \ - 
'the handicapped group. If I had the amount of" time that it stakes, -to. develop a ] - 
specialized device for just one person, I woulci take that fcinie arid sp^nd it on 
a device that will' help a hundred to^a thousand or ten tho.us^and -p^oplja. c 

There are new ^evicies coming onstream for the deaf. ^ We now" use .computer 
equipment. We maj? usie outside people, and devices that they have alreddy deyel- 
^ oped. We changed ^our eq.uipment so.cthat ^computer, equipmgnt will work 'bV^r the 
' ^ - telephone,, for the'dfeaf. " t^C- ■ ? * ;» ^^^v- 

'' '^'^^' '^'^■' ■. X^^^ I want to 'use frhe . eiq^iipraerilt whereby the ..secretary sits down with ^- ' * . 

V.A^ typ6s away at^"what:*'s^beih^ . doesn' t have; t<i; be': 

i^^ v or .'redundant . The 'televlsipd:^ the. 'deaf' 

' 1: H.'"P This device is a-ls'o..bene.£i dial ;t a hearing person 

. ' whtiTdozesQffj- during .'a conversation. .V / V ' ^ 

There's a*smallvprinter that's very quietv Ttte pririt^ir :is 80/'-columns wide, » 
which means 80 chaf^c1:ers or more. It prints out yhat* thV secre-tikry -is typing. . 
She doesn't have tb'u^e her notes and the chairman' of ^ the b^ ; 
can refeifc to what was said right there;* they can walk out with cojjies. / ■ 

The mosi: important ppjLnt.is that I have to think, not only of'-myself', but 
of other people. How canl'I /sell it in teflns' of other people, tiot juist me^^ It's 
more likely 'to get somewhere.- - v 

, I think I have said enough for now ' Any *questions? ^' ' 

QUESTION: Does you^ equipment ^iiis^i tlie^'JAS^C^ or Baudot system or both? * 

JAMEg MARSTERS': Our- eauipment" -does . use the ASCII code for computers ,7l3ait/.Ut' / ^ 
"Vs -^ goes dhrough a modem, &r ilack-, boic, that converts it to Baudot code^f or ' the'rdea^f . 

• ?. I. AS CI I is - an o ve rki 11 f or c oiimunl cat ive p urp os e s . I th ink th e re is ?i v treme ndoMs 

demand for Ba'udot equipment. "'i^CII has mote characters av^ lab le, and mor&. 
-i^^'- functions you can do with* it. "it's more flexible, but it's an overkill/ Baudot 
is more oreliable, as it uses a prorated transmission and you are. less likely, to 
lose the information in the; garble. With ASCII you do lose a lot more.. 
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BARRY UNGEK:" ^ I :want: 
short on ^Ime so.inste; 




riWarsterS- for that. We're running 'a little 
fore ques tions right now, why don? t we go on, ta 



jilrv George Chanliler 

" * ■ /: '■ '^ ■ 

'■'{jfebRC^CHANSl' Just a'liil«D^'word about my bkckgfound. , I'm the dlstrict^dir- . 

ecta/:ot- theVsffiall Business Administrati 
. Lcl^rfW.,^ht>y counties.--Imperial County. Riverside County, and. San Diego County. 
«My job . 'ataV;Se<l in January, of this year. : - ' _ • 

' .^i^x^^ot^' to that I was with the National Aeronautic Wi^pace Administration 
headquarters in Washington for about 17 years.. Apollo and^Gemini bef pre that. ^ 
■and Ikyiafe-for a bit. Most recently I was the director of the Scien ific and ^ 
Tecf^nSar'.ltvfonnation Office. » We were a...?i8.teKoffic^.to^he^T^^^^^ 
zation'of fide, Wfiich I noticed was written, up on one ; of the recent letters as 
havi'rig de.vei6^&d.. or contributed.; through some sponsoring organizations, to the . 
'..aevelopm^t^of syme utilities for the handica^^^ ,: - , , , 



Le,t:me say-.a little about the 'Sma^Business Administration. Wej:e._ a _ 
- ■federally.^mandated organization with' about .80 district offices .'i^'^^.?^""}.'^^^^ 

• country ; : Our, primary goal is to help businesses get started or help businesses 
..;^hat ar; ■started: to survive and prosper, and we do that throu|h,about f our.,dif- 
..;fet.en1:, programs .■^ V . ' . . ° . „ ■ V;'.. 

- delive-red to/miiiprity, majority, di^sadvaptaged ai^d non- 

' ■ disiidvkntaged people. ^ The only criterion is that the businesses are small.. ; v- . 

■ The def inition: Jf a small-business is. one' that Is. mostly Independently _ , 
o^4d:-and not dominant in its field.o in the United States J^"^ . . 

mi-llioa businesses, aside from the .farming industries, pf, those 13 million,^ . 

• froid^5 8 millio; are,sm'all businesses. Those small b-usinesses emplox^rgughl^^ 
half of the:.worH, force in- ..the.Uniied States and pu,t out approximately a little 
less than *Vlf ojE the gob^^^ ' . p . ' .' 

■ ■ The four prbgrams' that we provide gt . each bne'^of our offices ,a"Ve: ■ the; ^ 



Assistance Prograinj,,ana the Advocacy ^'rograra 
^of charge-cr ■ ^ • ■.' ^ . '' ^'vv. 



These services are provided free 

° ' ^ , y \ , 

lat fail 'do.-s^^ 9^ 
The, Mariagemerit ■.Assistance Program 



. 4 



Upwards of 90, percept of the businesses • 
. quate managements .ejcpertl^se^nd/or ^xperlen^re. : ; - 

^ tries to assist- companies in various management; techniques . .:We,vh^^^ 
'>:i:KLh°oSo^our^ff ices- and we have counseikg * offices' t^rougl^^uto^^^^ 

-^aLtrictv^^^^^ the Ch^er of Commerce buildings.in the citiee. In ou^ 

^StrS' -gbt'-about seven counseling offices, in addition to .the one th^t 

;.. V ,1' have^^ . ■■ " ■ , 

■ ^ ' ■Thes^' are^ people'ljji bur SCORE program. SCORE^is the- _ ■ 

■ Senib?Co*pnf^tired'E..<-i4tives.^ These are people^who ^^^.^^^"^ 
; ■ as bu^ine^men themselves i^^arious capacities, and have JJg*^^^^ 

• doriafeS' their services to usV., They work without pay, but if they have to travel 

: , i^^o a cois^ling site. We W-^or traveling expenses. ^'^^J^;^^: ,^^^^^^ 

services in our offices o^r in these SCORE counseling, offices in ' 

• • Chairiber of Cpnm,erce bui.ldiTigs, but they also.provide counseling at .the business 

itself-.;. Thet' 11 ,go^ out^Vand work with the clients at the business. . 

' ^ ■ -' ■■tii^ '^ikh^^^ periodically. Workshops are about.^ery/twp^ 

^ weeks^ahd ocus on the requirements or skills necessary to^go into^bu^^^^^^ 

■ to ke^p-:^- business aUye:;.and- prospering. They .cover accouj^ting, finance ^ 
. -ing. iriigement control. iCcost dontrol, .ami, a 'm^er. pother 

necessary for a business to operate. . ■ :. ■ • • • * ■ 
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The Financial Assistance pTogr^ is divided into basically . three parts. 
Firgrt al 1 , we help "businesses find finiancial 'assls-tanx^e through a bank, we 
hefp :6i?tablish a banking relationship and, where necessary, we help, with the 
prejiaration of financial statements* " ^ 

■» •'..■•* •■ . v' ■ ■' • .--^ ■ ■•' 

If iflle business can't get a loan from the;>ba,nk directly ,'^.then we help them ^ 
get' a guaranteed loan, where the government, thr.o^ugh the Small Business Adminis- 
tration, actually guarantees up t^t^O' ,i>fercent of . tiie loan from the bank. The 
guarantee makes the bank far mor6[;;'-ib teres ted in making the loan, if a business 
is financially marginal. If thfe'bank is still unwilling to make a loan even on 
the guaranteed basis, then \^e have a direct lending program where we actually ' 
loan the money, directly, ourselves. » ' - 

jTJ^'Y'. er e ar e s ome ad di 1 1 6 nal f e a tu re s of th e di r e c t p ^bgr am , s uch a^ s ome 
mdijeiyyf&hat is %et aside for particular situations, one, of which is what we call 
-,th^ pAL program. HAL refers- to the Handicapped Lending Program. The HAL pro- 
*'gram is divided intd" two parts. Of^e^^ls the' Handicapped Lending Ptogram for 
sheltered workshops. The sheltered wbrksaiops must be non-profit and are organ- 
ized to., produce pr9ducts and services by^iajj least 75 percent handicapped people. 
The maximum amount of that loan, or that^'a^sist^c'e,. would be $100,000, with a 
low ..interest rate. It can be used for woi-klng capital., marketing, construction*,^ 
and other such areas. .. ^. 1 S , 

Unfortunately, due to the budgetary squeeze that has occurred since the new 
administration, this program has dried up for _this fiscal .year (through Septem- 
ber l981), and' we do not know where it will stand for next? year. 

* ' This is not to. s4y'4hat our.fvliifele ;];.rogram is affected.;: If there is no 
money in the Handicapped Lending ''tto^iram,* the people who would normally qualify 
for it would simply g6 /irfto one of '^our^iother programs, such: as the guaranteed 
program or the other features of our direct program., 



The second part .bf .our Handicapped Lending Prdgjam, for which there are 
currently no funds i^cirVt?He remainder of this year, is for acquiring an indepen- 
dent business,'' for-pT.qf it: individual business,, or starting up such a business. 
X-he funds can be used'-'f<3r working cajJital, machinery, debt, construction, •^s^f 
/\jre'Xl.;as ^purchasing a business. J : ' 

Tiie period for these loans, and for the pthe^:v loans in our program is.^|; ■. 
seven years for working capital, ten years f of^i'tmacliiriery , and 20 years for re*ai;„ 
estate.- ' ^' > . ' ^X'-*-"^^'-'" ' '. ■ 

QUESTION: What's the maximum a business, could borrow through 'the Handicapped 
Lending Program? i# . 

■""GEORGE CHANpiLgR:* Fdr both HAL 1 and ^HAL 2 the maximum Is $100,000, and the 
interest rate is^ low. Up to now .the interest has been something ;6h -^the order of 

3 percent. - ^; - . , - 

i ' 

Again, I don't know whit's going to happen jiext year, but I can give you an 
•Idea. They*re thinking of taking our direct^lending program, which has 9-3/:4 
•percent interest and moving that up to market rates, which would be 17, 18 or 19 
■ percent. Then there wouldn^^t be /|fiy edge. I don't know what will happen with 
the Handicapped Lending Program. , . 

: .^'"'k ■ ' . ' ■• ^ '.A 

BARR\ UNGERi'^^'Frpm what I hear ybu, saying, a person doesn't have to have a par- 
ticular backgrq^inid to' utilize the ^mdnagement .assistance or to attend the work- 
* shops on various -areas . V * 



GEORGE CHANDLER: /Right. 



Wry UNGERr. Although theVe's a-problem with the loans, one couU still get 
free management coiinsel^ng afid advice on starting things. 



GEORGE CHANDLER: There,,are no proBlems with the direct arid the guaranteed . 
program. , We^don't, have any particular, restrictions, right now. . 

bXRRY UNGErI Who would people contact who.wanl: to use SBA setvlce^^tems of 
either management assistance and, Counseling services, or "ho want to.v^^quir^ 
.about their personal, situation an4, the type of loari that wduld be appropriate? ^ 

' GEORGE CHANDLER: Here in San Diego, the number is 293-5A30. .There is a bro-. , 

chure which has the phone number for every district office'- in the gpuntry. ^o 
' that depending upon where, you- re located, you can call the appropriate one., ; 

' * ° 

If the request 'is for management assistance, we would have a SCORE cpun- 
selor talk with you and sek up an. appointment with you. either at our ofMce or 
Jot your place of business. If the problem concerns financial apistance. we ^ 
'^''^ould . direct you to one of our loan of ficers who could chat wit^ you and either 
•steer you to a bank or perhaps help directly. ■ 

. , . . . f ' 

Let me' just briefly wrap up. The final two parts of the prografc are the . . 
Procurement Assistance, where we provide assistance in getting contracts^with . 
- the feS government or ev6n with-state and local governments. We've had^some 

procurement conferences. We-'re having one in August and J^P^™." .. 

. ber thdt we're cosponsoring with the .Chamber of Commence and tJith the Congress - 
men in the area. ^ - 

•One feature of this is ^n 8A Program, which i» actually a paragraph mider 
our enacting legislation where the socially and economically disadvantaged ^ 

■ oSanl'ations can- be reviewed, placed in the prpgram. and then, given assistance 
in direct contracts with the federal government, 

■:• ' We attempt to advLate on the pirt of small ifisiness. We've got a couple " 
the sponsoring agency to work a way around.it if possible. 

BAi^RY UNGER: -ri also wanted to ^^^:i^^-:-ZJ^^^^r 
' ^^'^/^^IX^^^^^'^ San. and t|e SBA probably has it. 

■ SS:Se^^^^ - 

■ ' , -^r ■ ■ \ _ . , ■ ' . 

■ , Thf^T-P arp ■ two tvpes of businesses that 

.Lr « Sp= "...n^cpped 

right? . :. - " ' V J,.'. ■'■ 

GEORGE CHANDLER: Right. 



mayt or may not be handicappeti. Is there such legislation in effect wheretvprior- 
ity is set for thbsQ businesses that want to help the handicapped, whether or , 
not the businecsman himself is or is not handicapped? 

GEORGE CHANDLER: I*in not s^re. ' 
■ % " 

VERNON NICKEL: I heard there were some Congressional hearings and the words 
used were, "Small , businesses flaunted the will of Congress." To my knowledge 
there is legislation to support^ on a priority basis, businesses that will help 
the handicapped. - ; 

GEORGE CHANDLER: If I had anything to do with it,* I would certainly give an 
edge to one that was trying to help the handicapped. 

BARRY UNGER: I believe Dr. Nickel is, incidentally, c6r.rect on this in terras of 
legislation, which points out that legislation is nothing if it doesn't have 
money appropriated behind it. ^ 

VERNON NICKEL: It wasn't just money. ' This was in hearings of Mr. Olin Teague, 
who's .Very interested in tHis particular subject. He was very, very hostile to 
some of the bureaucrats who he felt had dijrectly and probably criminally 
f launted the will of Congresls. ^ * 

I*d like to make a conunent. A lot of njoney has been spent for research for 
devices, and for ideas,, yet there has not been implemented any. way of getting 
this into the marketplace. That's one of the biggest lacks. The VA has a i 
system that has been inoperable now. for about 20 yearsv 

BARRY UNGER: I would guess, .from what Dr. Nickel is saying, that one way in 
which progress can be achieved in tfhis area, if these laws are on the books, is 
through aggressiv^^implementation. Handicapped consumer organizations must lean 
on Congress orwhoeveV else to make sure tbese laws are implemented. 



I'i like to thank all our panelists. 



Carolyn. L. Vash. 



Pgycliological Aspects of Rehabilitation 
Engineering 



Background 

In'order to understand why certain consumers accept or refuse to accept 
. technological aids, it is necessary to first understand whether, how. and l,ow 
ieS they accept their disabilities. In the most obvious cases, people who are 
Inwardly convinced that they are going to walk, see.- hear, or -^^-^^Yas^tJeir 
tave little interest in devices they are sure won't be needed as soon as their 
c^res take place. People wha entertain such beliefs are not as easy to identify 
^s "u m^ght think. l,ecause they have ^een "punished' fon them--^^^^ 
somber-faced lectures, and angry denunciations of their unrealistic attitudes 
lone enough to "go underground" and -keep such hopes to themselves. Jhey will 
llll the lam^s of evaluation, fitting, testing, and ao forth but when. the games 
are over t^y will not use the devices. In fact, they may hide them because 
theirlr^senceSallenges dearly-held beliefs and threatens to. catapult them 
into depression. 

Beyond this extreme situation, the issues become more subtle. In the f Jrst« 
place the phrase "acceptance of disability" has ^--"^/^J^f^^^^lJ^ >f ^^^f.^ing 

to accepting the facts that I would never again hear whistles when I walked, or 
• go dancing, or ride in a horse show, or go. to the bathroom by myself. 

Four years after that was written, it' turned out that even though I still 
other people in toilet and bed transfer, 

longer neeaea co ndvc , ^ housekeeoer without concern for whether 
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not known for its health advantages. But the most significant, even startling, 
change was the fact that my dreams changed dramatically within less than two weeks. 
For twenty-eight years, ten to fifteen percent of my dreams contained some form 
of symbolism of ray dependency pn others for this basic biological function that 
we are strenuously programmed to control, without error, from the earliest months 
of life. Although consciously, .1 accepted this dependency with good nature, my 
dreams showed that it was not a comfortable state of affairs at those deeper, 
levels of consciousness referred to as the "unconscious." 

Note that I made reference to the inventor's desire to reduce his dependency 
on other people- — not that he envisioned reducing his dependency, period. Para- 
lyzed people like him and me can expect to be dependent on either people or 
machines for a number of essential functions. Arid the more varied you want your 
life experience to be, the greater the number of such dependencies you may create. 
However, one does not tend to feel embarrassed about "bothering" a machine to 
lift one onto th^ toilet three times in an hour when the flu bug bites, nor a 
"burden" over the years for continually asking, "Will you please. . .this," "Would 
you please, .'.that." To be dependent on a machine that one can operate without 
help, and which works reliably, feels as respectable, and self-sufficient as 
"everyman's" reliance on electric shavers, automobiles, foc^processors, and the 
myriaH" other time- and labor-saving devices on which peop^Pin-general have grown 
dependent. 

, , * 
The lift was not the first time rehabilitation engineering caused a cata- 
clysmic change in the degree of my psychological well-being. Fifteen years ear- 
lier, my first motorized wheelchair made an even more significant difference. 
From late 1958 to early 1961, I served a psychological internship at Rancho Los 
Araigos Hospital. At that time, motorized wheelchairs were/ spurned there, as a 
matter of rehabilitation phil6sophy. It was considered better to encourage 
patients (and disabled psychological interns) to wheel manual chairs, not only 
for the exercise; a value wa^ placed on independence from electronic devices. 
That was fine with me. There was no way I wanted one of those weird- looking, 
cumbersome contraptions that made their users seem even more disabled than they 
were - 

To add perspective to this "case example," I had totally abjured learning 
to wheel my chair throughout my undergraduate school years because I felt a 
helpless, serene, feminine image would serve me better than a struggling, inde- 
pendent, sexually-neutral one.' It did, until I started my internship. Then I 
f ound JJ^Jieceasary to get a one-arm drive, manual chair which I could propel to 
do ward rounds and see patients spread over a huge, one-story hospital. I was^ 
willing, then, to* give up the "serene" image for a "struggling" one because: 

a) I had accomplished what I needed the former for— hooking a good man, and 

b) I now had d different life. task before me — hooking a good job — and to that, in- 
dependent mobility was essential. This is a very important point to keep in mind 
when trying to predict whether ' a consumer will use a device (or understand why 
she or he didn't). How does the device fit into the life tasks the consumer 

sees as important? ■ > 

When I returned to Rancho* to take a staff position in 1963^ I found a revo- 
lution had taken place with respect to motorized wheelchair philosophy. They 
were now being strongly recommended^ for anyone with a significant degree of arm 
weakness. The memory of how exhausting ward rounds had been with a manual chair 
eliminated any traces of resistance to the idea, along with role modeling pro- 
vided by a minimally disabled physician who was, by then, using one to save her^ 
time and eftergy. 

I have just finished writing a textbook on The Psychology of Disability. 
The impact of rehabilitation engilieering on the users of its products is cited 
in nearly all of the fourteen chapters. This reflects my view' of its importance 
in virtually all aspects of life performance: surviving and living independently, 

c} - » 
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Betting educated and working, enjoying leisure time and friendships, maintaining 
fhome and family love relationships, even transcending disailement-or trans- ^ 
forming it into a positive experience. 

Rehabilitation engineering is bne of two non-psychological phenomena repeat- 
edly ^ited as ifaving powerful influence on the psychological well-being of dis- 
abled people:. The other is the civil and human rights moyement, which has begun 
to acknowledge that disabled people have been denied theiV constitutional rights 
Since the constitution was written, and has al.o begun the long, arduous process 
of trying to correct that. If there's anything that can erode your good feelings 
about yourself and the world, it's being stripped of your self-evident inalien. 
able rights. Psychophysiological research dating back to the fifties (e.g., 
Richterri956) has clearly..,4emonstrated that the sense of helplessness or power- 
lessness, to influence yoUr oWn destiny, can not only depress, it can kill. It ^ 
caused millions of Jews to walk, knowingly, to their own executions, it contin 
ues to caise "voodoo" and unexpected surgery deaths; and it caused the widely- 
publicized suicide of Lyn Thompson-in conjunction "^^h anti-humane Social Secur 
ity Administration procedures which she believed would force her into a custodial 
institution. y'; " 

The civil/human rights- movement and rehabilitation engineering^ technology 
are advancing~in parallel vtb;. return the power to the people; in this, case, 
disabled people. Some important changes are also happening in psychological 
service techniques, such as. the use of peer providers, and the influence of the 
holistic health/huian potential .development movement on -habilitation psychology. 
However, and this may seem a ,£re,acherous statement from ^Psy^h°l°8ist, the 
advances in civil rights' legisUtion and the . technological solution of disability- 
related pJobLms, strike.me .s'^^ important influences on i-P-ving the psycho- 
Wical. status of disabled individuals! George Hohmann, a rehabilitation psychol 
^2 t ih^ becLe paraplegic during World War r'r^'ih 'SLns'he cites - 
Isn't as depressing as It was when I was first injured. The reasons he cites , 
have to do with advances in medical science, technological development, and_^ 
protective legislation-not improved psychological methods for helping , disabled 
people accept their handicapped status. 

The point is this. : Equal protection under the law ,^PP^°Pf ^'^■^ ^"P.^'"" 
tions of technology can reduce, the handicapping effects of disability, ^ rLv^o,,., 
counsel peoSle to accept what can be resolved? Remember the Alcoholics Anonymous 
^^xi^ ■■Grt'grant me the courage to change what ^ ^^fl' ^Jf;^^^^:^, 

rrL^bTi^r^^^^^^^^^^^^^ 

X-^eif ^oi-^rarnliJg tf thl ^^^f^^^^T^ 

drBo?h,VoSg-ti-^ 

tinuluy attend to the third clause-knowing when to attempt change (through 
technological applications) and when to promote acceptance of the way thin^^ 

Just as technology has advanced, so has the psychology of reljabilitation 

heiEhten the visibility of differences between crips and waiKies. ^ 
ialuab!e then, to minimize the visible differences in order to minimize the 
Social dlsta"; between disabled and nondisabled-^even at some expense to 
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functionality. In other words, the functionality of appearing more "normal" 
seemed as important as maximizing physical independence, i 

Today, any inclination to promote cars over vans relates to gas mileage, not 
normalization. Some renegades, myself included, have even come to abjure the 
concept of "normalization" as refuting the growth catalyzing, positive aspects 
of being different. We regret the time and energy that went into trying to help 
(spelled f-o-r-c-e) disabled people to look as normal as possible, and the pain 
that resulted from such futile, misguided efforts. The learning process has been 
a slow one. Only five years ago, in speaking to a gxoup assembled at Rancho Los 
Amigos Hospital (Vash, 1975b), I made a stronger case for attending to cosmetic 
aspects of con tinually-us'ed devices than I would today. Because of our improving 
political status, disabled people are less dependent now on being found "accep- 
table" by others .in order to get some fun out of life. We are now more inclined 
to "do our own things," however peculiarly we have to do them, because the "move- 
ment" has allowed more of us to become task-oriented (oriented, toward self 
actualization) rather than ego-oriented (oriented toward attaining some minimal 
level of self esteem). 

This does not mean, However, that cosmetics no longer matter. The human 
potential development movement has led people, generally, to be more concerned 
about doing their own things arrf&, concommitantly, to be less emotionally depen- 
dent on others, less needful of extemal*"strokes." Still, it has not harbingered 
the collapse of the cosmetic .industry . Nor has it altered VQlumingus research 
findings that physical beauty is an extremely powerful predictor of personal 
success. Looks still patter mightily. What has changed is disabled people's 
reactions, to cosmetic issues. They are more practical and realistic, less 
/"ne^iirqtic,'" if you will, than they were even five years ago. The balance point 
r b'etw Sen- iaccep ting ^n unaesthetic device because of its functionality , versus 
:>iji^e''cting it becausfe of its social liabilities, has shifted toward practical 
litoctiioMiity . The rehabilitation engineer who can maximize functional practi- 
" haltty^^rAn^ 'Bt the same time, minimize social, liabilities, will serve the con- 
. s;umer - we'il.*^'^ . ■ ' 

'-^mr^c t:. >Wprk^ wi th'* Consumers., ^. . ^ ' , 

The mdst^^i-rec/^iieiit of consternation I hear about, from rehabilitation 

■ engineers, is rejection: of devices by consumers — either outright refusal to accept 
and use them, or polite acceptance followed by immediate or gradual non-utilization 
It's disappointing, frustrating, an4 irritating when it happens— after weeks^^y^,^^^^^^^^^^^^^^^ , 
months, or maybe even years of effort to produce something that will help atHi^^eS^^ 
appreciated— and some ungrateful soul won't try to work with you to de-bug It^f^^l-}^ 
it has problems, or just use it if it doesn't. I'll take several steps to tryvy 
to place this unpleasant turn of events iji perspective. ; . ' 

First, it may help to realize that the designers and manufacturers are simply 
in the same boat with rehabilitation providers. That is, unlike most people who 
produce products and deliver services, they are wotking with clients who,, gener- 
ally, are not ecstatic about being their customers. To give you, quite literally, 
a feeling for what some customers may be going through, the following passage, 
from a paper on the topic of denial versus acknowledgement of disability, is 
offered: ' . ; 

I was depressed. No Gloomy Gu^ on the' outside, I smiled and smiled 
and smiled, . .another form of denial. But on the inside — such self 
.loathing, such world weariness, such cosmi6 depression as few are priv- 
ileged to experience. I ' d wake . up and lool^across the room at my wheels 
: chair and the hydraulic lift used to put me'' in it and think, "Nol No 
.jhuman being was ever meant to 'be like this... a useless blob of protoplasm 
''that has to be moved from one place to another with a crane." 
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' ■.■■■■>TWenty^ei8Ht' ye8«ia later, everyone who came into the house would be dragged 
Wck' ii tS maS^dr^bathfoom to view the new "potty taachine" because 1 was giddy 
SeJcl^ed Ibut^t^ no longer equated Tay need for such with^being "a useless 
'^i^.^6topiaB^'i i^erity^eiz^ years ago. had my wonderful lift been proffered, 
■Iv^i^bab^ir •.i»b5ldvWiv4-.:%Mled and said. "Oh yes. that, would be very nice, and 

, t]hS:V:^ied:'i^,^elf ta'sl^ep over it for a month. And I would have tried ..every 
•tritk ia toooH 'to' a^oid using it for the simple expediency of ^^^8 " P/°^^^^l 
myselLi frbii cbrite,mpiatirtg suicide. By the time it was proffered. I >^d^been wish 
ink b6meohe; would, inyept such a thing for nearly . ten years. I was -ready for it... 
.'prac't-(taUy;l^arid pSjychc) 
'-. ., .-' I ' . . ■ ■'. '. ■ - • 

Acceptance 'of.' pisabili ty 

^■:;--^iiiteMtf^6/,^ii^iIit9 is. perhaps.; the most critical, .single variable . • 
■■infiutnctng u^er.- acceptance of devices. It is related to such factors as:^ time 
^2nS Set ' general .emotional stability or mental health, the extent to which 
■ piSiSity Sf^^^^^^ and .preferences were disrupted by 'disablement, the amount 
:,i:Sd'5u^lftJ or.inte^^^^ available from family -"^f'^^^^'^^'/f 

.■ Slit^of Xhe disabling condition itself, and the presence or absence of a reason 
\ abS Lii-f onnulated philosophy of. life into which the disability experience can 
'■ '^e dntetrited^^^^^ purpose and meaning. Obviously, with so many causal 

• ■• S/dSS^^^^^^ -re than I have mentioned-the relationships are 

•^ .S 3i««>l^> -Ttie.cauial conditions interact so that one can never say. for 
r^i'^^S^V ^-^^^ ^rson is pnly.three months post onset; and therefore must 

■ :S^ £<^^ei^^s Usability yetr He just might be one who is veryjhilo- 
■•^'^- SSly toiliWed and is serenely trying to understand God.'s purpose in bring- 
-/■■SpiS^^^ that he can make the best spiritual use of the experience. 

V^/^^V/'ii^^tirice of disability affects whether a person will be interested in any 
p-^&M^TXapproj>T«lte ones. As noted earlier, one form of .denial may lead 
%:^-\^^iZtiZ of devices since they would be wasted after "the cure. A^ 
(■■^S^i^^for^.^ leai tO de-ands for devices that will do the i"P°^f l'^ 
V i ,JS'be -invisible, because while the disalAement itself is recognized as real and 
.';;':^'pprmai^pt.-viits implicai;i9ns af^ ; 

':'':: Maitdwtian :■ ■ :\\ . ,. r i . ' ■'■ ' J',' ■ -VS , 

:, tKis ipic encompasses a .uititi^of interrelated p^noj^ which 1 will 



■ This topic encompaBHeB a ^-^-^^ri^v , ' - li » 

■;:::;:at%t,^ untangle alid; present cohe^ 

^-■^-■Vo- pvS-let's.dis^ tW^tlkw man^:;issue of the "unmotlVaied'^Stlient . 

;--S5S^o:^tS:?r-TH.'Sp£"p%^ i. to- «8„« outfit' 

' '^hat Is and gear rehabilifcatic^ir p^ - . J 

lass m^^&Bs 

.; vVV.5£\heelchair and 1 wanted People,; ^^spepd^jly^^ 
■•' -/ 'suggest that I could propel °Vn- chair.., wM^^^^^^ 

■^;.'V;;Biiergy level; depression. goal direct:e<ta^^s>.-^;:^^^^^ 

'•■l;'^'' ' iponle With low energy levels^ot:'c^crt>icaily:a^^ 
rr:-s,^^^\^^ "p:orIymotivated.^V .TKey|<ic,ri^H'*^# 



think or care as much, as people with high energy levels. They probably want as 
much as anyone, but for varied psychophysiological reasons, they don't have as , 
much energy to go after In a way, the central a,±m of the holistic health/ 

human potential development movement is to ^elp people enhance their energy levels. 
Such attention may be needed when clients appear to be "poorly motivated" in the 
sense of having generally less zest for life than*you suspect they could have. 

• One of the most important psychophysiological reasons for low energy is 
depression — sometimes considered a natural reaction to catastrophic disablement. 
Temporary sorrow, grief, sadness, mourning, yes; but depression indicates that 
the natural reactions have gotten out' of hand. Depression isn't a primary reac- 
tion of extreme sadness, it's a secondary reaction wherein an accumulation of 
anger is transformed into something that looks lilce sadness-'-because^bf the slow- 
ing of thought and behavior, losd of humor, and deple'tion of energy reserves. 
Energy isn't lacking in this case, it is being used up--sometiraes. eiiormous amounts 
of it— but inwardly, so that little is left over for reckoning with the outside^"-^ ' 
world. 

Reckoning with the outside world is the third aspect of motivation to Be 
considered here: goal directedness . Some people are simply more goal-directed 
than others, and people who have goals, know what;'* they are, and can state them, 
are easier for all rehabilitation professionals to work with. A research project 
I directed several years ago at Rancho Los Amigos Hospital (Wetraore and Kemp, 1969)*; 
showed that former spinal cord injury patients who c^puli^V'state specific activity 
goals "(such as "play golf again" or "get a job teachiii^f^wlfit I used>tb do") had 
reached n^ch more productive lifestyles ten years aftei^'^d^'s charge tHan those who 
could only state vague, generalized* goals (such as "be^^i^appy" or "just get along"). 
The level of goal directedness is also affected by energy level and, if present, 
depression. The type of goal directedness has to do with: ■ \ 

Pexjceived- Life Tasks < - ^; . 

VH'""^ ••WiiehiV hand Srims, it was because they would have interfered with 

what I perceived as my top priority life task at that time: hooking a^good man. 
Any assistive device that would hkve helped me^ with^ that would have been eagerly 
acciepted. . , , V ' / . : 

The clinical folklore in rehabilitation is filled with laments about cl^Qsets 
full of orthotic and prosthetic devices which were abandoned because, while^^they 
facilitated some function held dear by physicians or therapists, they interfered 
■'with.: other functions held dearer, by the,disabled people who politely accep):ed, 
iiben^^^^^^^^ them. The people inayMnot have discovered the disadvantages aintil 

•/^tter:^^^^^ home from ihi^ liosf)i1:alv> T tenodesis* handsplint of fers a 

•^^qlassld-^^ Occupational therapists were pleased, and patients too, when 

^theSf*'pe^^^ to write. When the patients^went home and found they 

had to constantly- taXe them off, put them on, and take them off again every time' 
they wanted to propel their chairs, they tended to removeVthem permanently /and 
tuck them away. This happened because wheeling was a more valued actiyity /than 
writing, and the effort required .to do'^bpth was greater thdn; the "payoff" was 
worth. Only if and when the Individual -gbt- into colifege, ''say;, and.^^1^^ 
higher on the life task priority list, would the splint be exhume^:^f rbn>^^^.l^^^^^^^ 

It is therefore essential to assess whether the life task priorities .of con- 
sumers, and those other parties hold out for them, match.. Part . of ; the imatch 
. .relates to: . . " ' . : 

' \Ef fort-Reward Balance- ' ' ' •■' VV:'^ : : 

This was alluded to in the context of handsplints abandoned because. the "pay- 
off" of beinfe able-to write, wasn't worth the '.effort ofV cpntinually ;ta^^ them,, 
of f and putting 'them back on. .'The principle a broadly applicable one, and the 



Aechanism was explained years ago by the clas:9i.5a^vl^^^'^^"f - 
Ba^ed on rat^studies,. qf course, the obse.rv3t;l,,rfn <*as- that if the rat h»d $q . 
traverse too big a mkze or pull too many.^feV^rs to get too f ew -food.-p^llets, it 
lust didn't do it. HUH hypothea'tzfea.'.ati'.intervening variable of "work inhibition • 
Jhat bunt-bp. finally eventuating in discontinuance of effort.^ I illustrated the 
principle when I stopped trying to paint until I got a motorized chair because 
until then, the reward simply was not commensurate with the effort I mention it 
here becau'se it relates to motivation. Had I the inner drive to paint Jelt by^ 
Matisse-who. severely disabled by arthritic, painted from his bed^in^his later , 
years with a brush taped to a long pole~my story-might have been different. 
Clearly, the effort-reward balance must be individually assessed for each person 
if you want to keep your products out of the closet. 

Risk Taking 

Individual variation in willingness to take risks- accounts for ^on>e_of the ^ . 
differing reactions.desiiners meet .to the-same device. To clarify, the following 
is a passage from a papdr on mobility systems :, 

■ ThetK^i^- ii/er-ifidividual diflejreiiees in willingness to take rtsks .,■ 
eenerallyr^nd tViere are intra-indlvirdual, differences to take risks in ; n, 

• different realms of life., I cin, use myself as an example to make this 
concrete. I'm very willing dcf take the risk of being the last jjerson to 
< ■ ./' be evacuated frqm a survivable k'ir crash..,he«*^6e I see a surviyable air 
crash as a' very low. probability event-, and I gje- losing my Job if I wer^ 
unable to fly as aiv^^^-'high probability fiyent. On the other hand, -l - .: . . 
am not willing to ta|e the risks of getting caught^in the boondocks with 
a broken-down vehicle, van or. auto, because I can fantasize ^he anxiety^^. , 
I'd go through and I don't need or want to take that chance. Risk-taking 
willingness will vpry with the extent pf "^^^^ ^^^^^^^^^^f 
. one's chosen lifestyle. As my life is arranged today. I don, t need to^ 
be able <€o: Jrive independently 'to get wljp*,e. I wapt . to go; therefore^ ** 
risk.has;&-liti4g^;.t):a:ytiff^^ year from .now it. might be necessary an4:| 
^ the risKiwould-j^^^^^^ ■ ■'.{"'' '" - .1 •.«!;. ■■ 

4ch to e^^" find Vtift too risky. One nonlis-' 

abled:rf^rf saiZ "Therek'^^^i^'d' "ke a chance on^being ^^"^^ ^^^f f ■ 
durin8-'^::tower °"tage.'' arti-;^rg^d:, me' to^-get, a generator to ^^^^ _ 
trophe. -:- Finding out about, such quirks is .veryri.mportant.,Cp^p.-as|istive device 
deSnei''^^S fact that a device will ••work'' wpi,^t,mak^,m(«rh difference to a^ 
• S on fel-bors irrational ^-rs .about ; some- aspec^it.^The design r needs 
. to assesB^^qfaspeoi^ of .isk. taH-JgvV-the c^ien^ sv^ca^^^on o^^^ 
volved '.ahdi then his or her willingpess to; take it. ..The client , may perceive j;n 
^%:Sm.of r±s^ ir^or^s:txS0i^J^i^m'^^ °" erroneous^^>asis. . 

CosnGtic Conqerhs - ' ' ■ ' -J'-^^U^^M^ '' ■ ' '^^ • ■ ' / 

Z. StUSWii'dltAa on ths i.l'ition.Up. beWsen beauty md .uccess, ««e 
Behavior. The c^nsqnsu^^ The fact that 

. reSelsrluccLs depends on attracting people-their support, interest, liking. 
• desire to have you iround— and sometimes their money. . . . ^ 

What this means is t^iat the concern of some disabled people about whether _ 
assistive. deiices will make them look "weird." "freaky." "gross." or comical, is 
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not to be treated lightly .of''written off as -foolish vanity. -SWe already have • 
physic^ljl disabilities to contend with; we don't need social liiandicaps added to 
thiem. .T;he rCenter £or Independent Living in Berkeley,. California put together a 
slide show several years agd~tb demonstrate the fact that people often doVi-t even 
"see" a disabled person because |hey are so busy reacting to the clutter of appli- 
ances — wheelchairs, brarces, crutches, arid the like. 



Thus, regardless of what the client says about concern for cosmetics, ^^ou. 
will be doing him or her a favor.!,if you strive to minimize the .clutter associated 
with the device. Beyond, this baseline, you'll begin to deal with individual dif- . 
ferences in what is perceived as .acceptable by the consumer. 

There is, a cluster of related terms you have heard many times from psycholo- 
gists— body image, self image, and sel? esteem. What everyone wants is self * 
esteem — thinking wel,l of yourself , • feeling good about Vourself. Whether' or hot ' 
yoii reach that happy 'state depends in part on your self imagre — what kind of a 
person you^think you are, how you measure up on the traits you value. Your self 
image,' in turn, depends partly on your body image — how you see its characteristics 
and their impact on others. Since almost everything runs :in cirdles these days,, 
you can- '13 e sure that body image is, in part, dependent on self esteem. .With 
other psychodyriamic forces impinging on all three elements, the match between 
body image and actual body is seldom perfect. What. you. see is not necessarily 
what the client "sees" as his or her body. Often^, a'disabled person's body image 
is far ^less attractive than what others see because it falls short of some ideal- 
ized standard. The contrast is exaggerated thrpugft' such processes as generali,2ijtng 
. from one flaw to the whole.' .> . / 

V ' ' • . ■ •. " •■• ■ ■ " ' ■ . ■ ■ , ■ 

'-'i-^C^ °^ this means, to the device designer is: after minimizing' the 

clutter, and verif^ying that* the device fits with the person's life taskisy^^if you 
are still feeling resistawce to cosmetic aspects of the device, your-Tnay*^ 
ing with a. person who simply cannot integrate it with his or ;hBr 'bpdyiimag^. To 
, iiluatrat.^i if I imagine looking.'down, ,wh;at. .I/'see" is-n^^ 
> buft' als5:.;.mjr arm rests. Over thirty year^V-rtime, I have acce^.tjeS ;that?'as' ||ra'e • 
^ ' But thfe r first time I say my legs wit|i- /•tlrfeiir'';brand.7new case of * disuse. ^trophyV 'I , r 
resoive'd- .1^^ myself if that sitiia^'lifn^^ Pipes terns weren't 'rae^ 

^DancBt:^.s' calves were me. It^,took^'ylBac^s^to'^'c^^ that pipestem^^w^re; . in- " •.• " 

•^eed:^';^me'.. ' In our work, the sooner 'after onset we see a client, the less likely 
i^is" that hiS; or her body image 'id,ll match \lbat we see; and the more, likely it * 
is tihat certain requests or compiairit^;l.that don' t make sense in terms of what we 
. see,. c?o make sense in terms of what 'she or he "sees" in the mind's eye. ; . 

- Before leaving the topic of- psychological dimensions needing consideration, 
a few general observations are in order. First, "the preferences of people with 
. '■ V disabilities are.: as heterogeneous as those of the general population. There is 

no .such thing as- Vhat "the disabled" or "the handicapped" want or like. As is ( 
true in the gene.ral population, some products will be more popular ^han otfiers, 
but there is a stronger tendency to look for unanimity among disabled people^han. • 
among people in general. The search may as well be abandoned, because^uniformity V 
. is riot likely to be found. •; \ 

. '. ;■ ■ ' . ' • '^ • ' ': ■ ■ ' 1^ • . " ■ • 

* * Also, like,^people-in-gene'ral, disabled people, vairy in terms of tHfe resources 

they bring to bear on solving problems — both inner- ^nd outer resources, v By inner 
■ -resources, I mean such qualities as intelligence, creativity, adaptability, mechan- 
ical interests aijci aptitudes, .assertiveness, ability to communicate, and many 
other traits that will influence, how comfortably and effectively th^y work with 
rehabilitation, prof essionals and use devices. By outer resources I- mean such . 
supports as caring families, mechanically-inclined^f riends, the money or insur- 
ance to pay for devices,^ and ffo forth. Y,ou need to have an accurate idea of the 
resourcefulness of yoiir clients. " .v'^ , . . 
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' kinds of help that are deemed "appropriate,, ■ ,«;{^Xi*tl.Cj. f sensiDJ.e . 
■ reject what all the experts agree they neecl^- d^mand^what se^ns clearly •,- . 

i^Jossible or counterproductive. ^ ^^^^M.'^^^^^^t^^ • ' - 
when customers and the experts disagree. A SO^-.^^^ii^^S. '^f . ' '. 

■■ viders to get into is to ■ temporarily. conceptuaHv. ,t^.row o^^-, all ^^f^"^, °P^"^°" , ; ^"-^ 
°„ ^lio into the customer's mocassir,s-W' ei(&ugh t> .fexperienee.how his. , • , 

• Tr her'd mand make sen^e! Once you kn.w th4f two:good- t/ings, could ^ . . - j 

You^Eht side with the customer, and help explain to the expofts why his .or her ^ 

■ lock^ai^e ideas.make sense. Or", you might ^ide.witj. the experts; ^ut at^least . . J,. 

> "ou win understand where- the custor^r' s demands . ar^^iss^uin^ from and y^^'^\^: , 
better prepared ^to explain why his or her wishes can't or shouldn t he met. . , 

- ' .' ■ • J*''' ■ '■; . .■ 

Back in the Lab ' . ' ' 

Psvlhalogical factors 'are as important' In: designing and;^Jiilding devfil^s' as .. 

into account the human nature of machine o^.^ea;^ t^_thl^ ■ .. . 

. .Here. . the :full . range of Vsy<^o^.^^^'^^^^^^^,:^'S^ ' < 

■perceptual mechanismsv...cogn±tive and lear^ine.;!^^!»na^^^^^ . 
reactions. Thfe^ist looks like th;e: r;eqt?i5e^^^^^ . ' 

degree An psychdibgy. v ■ ' ' ' ' ' • 

; ^i?6ppO, noway, y * ' -> ' v ) 

> ■ \: ■ ■ The point is this.: Ib^ertuilding- for durability, .spurious .safety ^^^^^^^^ 

i. . ]?ecorae an increasingly troublesome catch zz, so lu h ^. 

' ' individual af f brdability . . ^ 

■ ^ ' As an aside, overbuilding can. create other problems.' too. J^^f^JJJ^^f ' 

■ ■ • one wheelchair manufacturer pro,dly^pro'duced a ]-f^-™fts Jhan^om' SlvL- ^ 

f ■ people who ^assist devices users , too . 

■ 'nel±ahili€^ SLtid Safety ■ * , ' .. 

[ . ■ I don'twant to leave the impressibn that I'm. so --"-^.^"^J ^^^Vf ' 

' cost and weight that ^ . ^^°-^-valier 

• . they are actually safe; , - , • ^ . ' 
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ube it again. /Moreover , the l^s ^central it is to = survival — literally, ; or. t^^ 
contiT^uance of an acceptable lifestyle— the less willing the user, will tk^^ ^^akd ■ ' 
the chance pf another breakdown. .'Tlje. trauma of breaHdown ranges •.frora .^ruf'f^X^^^^ 
rassraent (e.g. , ..motorized vheelchair breaks down when you; are flirting with sbbeone 
while strolling .through the park) to stark terror (e.g. , motorized wheelchair ; \ 
breaks down '>in the middle of a busy^' street as the light is changing to green fpT^ 
oncoming cars).. ; The non-essential 'device — otie perceived asia qUaXity-bfT.life: 
niqety— may, he abandoned rather quickly. -[^ ■ 'l^r . ■'\ \ ■■ 

Qne tKing this means to provitiers is: if a client seems toV be. gi^ 
a. device with reliability problems , more quickly than other's Vitli iwhom yQU cpmpare 
him or her, before concluding anything about the clienr's strength .of -c^ . 
assess the comparative centrality of the device in hi^ or her .i^ife*, ^'It'^also . , ..• 
means: design for lay maintenance and reipair as much as possijale. , ; ; . . I . , 

Functional 'Trade-offs' ^ ; . v - ' . "-y. 

' ■ ■■■'''(> ' ' ■ ' . ■ . ; ■ ■ ' 

The more devicea are meant to do, the more likely they are to "bre^JC dowh^/ / . ; 
Also, the more peculiar: they will ' look, the more they will wei^, and thfe.^raore.. ■ , 
.they will cost,. ThisViequires user, and designer to engage in a decision-msOkitt^. ' 
process involving functional trade-offs — "What are you willing to put. up' wi^ to ^ ^ 
get X?'V and "What are you willing to give up to avoid Y?'" It is. a highly iddi^ -^ 
vidual matter. Nonetheless-, one continually confronts Rube Goldberg nightmares' v 
created, with no particular individual in mind; rather, "the handicappedM^^are 
expected to appreciate a device that will serve as a wheelchair-standingboard-J 
^^stairclimber-feeder-teethbrusher or some other equally unlikely combination..' ' 
What really hurts is that the designers are often ^ceedingly clever. p'eople.T^hosfe-. 
gifts are being wasted. ; • , . - ^ a , 

Over.- twenty years ago, I first heard a rojiabilitation psychologist pro claim\ , 
"What we need is to get OTs' to suppress their c^havemess!" This* reflected thia • 
now-cpmmoh belief* that patients need facilitaiionl to help them arrive at their:'. . 
• own solutions, more than they need . ready-made solutions handed to them. He. was ^ . 
saying that pTs need to resist' their* urges ^t;p' use the very cleverness that led •- 
them into their field—to solve problems quickly with their wits in 'their ways--., " 
and swallow hard and wait aAd 'facilitate and wait isom6 more while jatients grope 
and falter and grope. some moVe to discover their own ways of doing things. Only.' 
■when the patient is on the brink of despair should the occupational therapist 
venture, "Gee, I- just thought of. something thkt might" work for starters, .." .This 
saipe m^ssaj^e is now relevant' 'for Bievice designers, An^ important role is that of 
facilitator,'' not prime actor , Un the. functional trade-off . decision* process . 

■■ :.■ ■ ■ .. ■ . \ ■ , ..--A • . ■ - ■ ■ ■. ■■: 

Learning' Cpiisiderations^ ; 

' .Learning to use contrpl systems, reliably, and effectively, is the- crux of ; 
human engineering, HumSn-^ngineering became aa'empirical research field after 
it was*. apparent that logical deduction doesn' t always; jgive good answers. For , 
example, with respect to braking systems on.^a joy-sti<% type of control, "ibgic'l 
.. may tell one person that brakitig backwards, patching tlie direction of intended ' 
movement, would- be the correct j solution, Unfortiinately, "Ipgic" may tell another . 
person that bralCjing forward, mAtching our bracing inclinations, would be the • 
cprrect solution. Obviously, ^jrhat appeafs to .be logic is actually; intuition, and - 
case -by-case, human fat tors study is -needed to determine when which intuition is 
correct and for whom, ^ ' . :>. ; 

' ' ■ ■ ^ . /. . ' • ■ ■ ' ' ' ' ■ , , ' . ' . , ■ ' : . 

An important reason for individual differences in response , to control systems 
may be transfer of training from previously-used devices. To. give a simple exam- 
ple: I have two manual wheelchairs. One brakes forward, one brakes backward. 
When I change from one chair to the other, it takes a few days to consistently 
remember which way to brake. .When control systems diffeI^, the more similar the ' 
devices, the . more, confusfpn* there will be. ,- Transfer . of training ef fects may be 



positive ornegatlve. I have.described an instance of '^negative, transfer, buj;,. ^ 
previous training of various sorts can also facilitate, leatnlng^ , For .this->reason, - 
it is iinpor6ant;to find out about, a client's previous ^experience; with machines, 
devices, and gadgets in general. .- ■ • ' ' . • ■ . ' 

:• ■ • . Transfer of training effects "may extend beyond learhirig control systems to . .• ' 
learning what equipment caft and cannot do.. Customers iieed to have very- specif ic 
training 6n the limi-ts' of newly purchased etjuipnient, arid ^on the differences between 
equipment they have used in the past" and new varieties, - so there Will be no nega- 
tive transfer of training calamities.. For example, after years, of experience ' ^ 
.with, "brand A" wheelchaij:~whlch could take the ramp into, a shed :in my back yard-- 
I tried it with "brand B." It tipped over and for four days, I experienced what 

'■ it's- like to be aphasic. That'was great for. building clinical, insight, but; bad ' 
for 'my "disposition, and It could have been serious. I. was told by the designer 

• of • "brand-^B" that it-. could 'do everything "brand -A" could. It Wasp 1: true. After 
flie: incident,' thinking •through 'the differences , in chair design, l^cpuld. see why - 
it had happened; but the problem: didn' t' come, td; me .intuitively in ,;tiine. ^I, should, 
^have been given accurate .information on the limits of the new chair, ,w|ich had 

■ not applied to the old one.; ' ., . . - 
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Some implications of the cosjnetic concerns described, earlier: J) simplify 
as much as possible; but 2) don't try to disguise the purpose or nature Pl.the^ 
device;- and 3) as much as possible, instrument the task location rat*ex than the 
person. The issue of simplification is simple—minimize .the clutter without ^ 
introducing structural jeopardy or eliminating f easible '.f unctlons^d^^ired bj. the 
. prospedtive .user-. .At the same time. It- is neither necessary nor- desirably to try 
to' hide wh?t the-„device is and .is for. A rolling overstuffed looks yeirder than 
: a normal wheelchair; it will be more distracting, not less, to -other people. 

■ One of ■ the worst efforts . to cosmetize a device tha^ ever' saw was: a .I^rqs-- , 
thetic hook which had been covered with a: flesh-colored plastic to make 1? look 
more "human." While chrome is a' perfectly respectable- material, the flesh- 
, colored plastid- gave^t- a rather unearthly, frankly rei^elling quality, that vas 
r^. more hiimano i'd .than human. ■ ' . . .-' - ' ' ' 

. V On the las-t issue, the more you can' instrument task locations, and leave the; 
• person untraWled.by^ardWare and clutter when she or he fmerge^ ^ .P^^^°™.J"S ' 
the given furictipns, the better it. will be in terms of •social relationships with . 
other people: ► I? t^TerLme- devltfe is needed in the ^kitchen, the dressing^i:!pom, .and 
at work, ?hls provlso:.mlght entail too costly duplication?. ■ When it is feasible, . 
./ however, it should; be given high priority in device design. ^. . . . 

■ Effort-Reiifard Balance Revisited - ■ .'l^-. , ■ 

V' How much' effort is a given client willing t put out to'feeO^elf , • or •;, 
■ ■'transfer herself, of whatever? Hpw much effort would any reasonable person ^ 
■endurB The answers you arrive ai to these, questions may, inf luence more than^bow . 
vou design a levice; they may ■ determine vhetherVou, do -so. /It's ^ot easy to pre-^ 

■ diet correctly! Several years ago, I bought a f^:processor-.largely because. 

■ : . -Ji wa^the only way I couid make a. pie crust or slice mushrooms vithou.t squasl^ing 

■ the^! :'?ut after the novelty wore off, I .said to.myself. "So . 
: : :arid. "Why not squash the mushrooms? r simply because, it's 

damn thing than it's worth. (Even my -"-.^"^ied housekeeper, woul,d^^^ - 
• grate, ind slice by han'd than' clea*. and reassemble t^e pieces.) Cooking is a 
^ nice!but-not-necessary- part of nsy' lif estyle; a- mpre.dpm^tic spUl --J^^ f^^?. 

■ . effort-rewa.rd balance altogether' differently. -On the other .hand, -whi^e my ^U.ft^ 
' ■ tak^s: oniA -minutej^ancl a haifv .r ;think;;i'd: still prefer' it ^pye^- ^n attendant !■£.. 
- if took fifteen. ■:.Tt^?^ / 
determined. ■ ■ \' ' \' • ^'■ \ /i-^^'-;,',':^^ ' '^ . 



These illustrations tquch oniv ah^l^ reason why devices areC abandoned 

People change. The designer ciidri 'do anything wrong, didn't overlook some 
obvious pitfall or pro*blem; the client'* just changed his miijd,; his. interests, his 
direction. How many of you have storerooms or garages filled "witfa assorte/d tools 
that were used, perhaps briefly, tlien piit away?. -Was something wrcmg wfthJthem? 
J^p, yOu just changed your mind about the value of the activity and its' 'goals. No 
one worries about it; it was your^money' to "waste" if you chose. .However, when 
the government pays for a device, or grant-supported engineers put their time , 
into it, people do worry. That doesn't mean the underlying process was much • 
different, only .the .accountability. You are accountable only to yourself; the 
client is accountable to the taxpayers.. Stat,ed differently, the "pathology,'' if 
any exists, is in the economics of tUe eituation, not in the psyche o£ 'the 
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An Engineering Department Looks, at 
Technology for Disabled Persons 



Following is the list o^ participants- and their respective affiliations: 

• Robert Murphy * 
Professor of Mechanical Engineering ' 
Department of Mechanical' Engineering ' 

. San Diego State' University ^ 
San Diego, California 

• ■ ^ ■■ \ . ■ ■ ■ ■ ^ . 

• David Ussell • - » 
Adjunct Professor of Mechanical Engineering 

San Diego State University, and 
Coordinator of Biomedical Engineering 
Children's Hospital 
San Diego, California 

• Mitch'^Hart " , ' * 
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Student ^ ^ 

Department of Mechanicar Engineering- / . 

San Diego State University ' ^ 

San Diego, California ^ 

• Robert Cunningham, Jt. . ' 

Student ♦ 
Department of Mechanical ^Engineering 
San Diego State University 
San Diego, California 
■ . • 

" ROBERT MURPHY: My intention is to give you an impression of one role tjjat an 

• engineering school might play in supplying technological expertise ^ the bene- 
■ f?l of the disabled. A better title for the presentation might be Technology 

-for the Disabled, through the Eyes of a Design Engineering Educator. 

This presentation will, i hope, help you understand ^^e difference between 
what my coufagues and I call gadgeteering as opposed to ^"Si""'^^"^ 
also give you. a flavor' for the engineering desig^ process. One morphology for 
engineering design employs the following individual tasks: 

Proj^lem Statement. ■ 

* • Problem Definition. . . 
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■. • * Information Gathering. . ■ " * 

• i' ' ' ■ , ' * ■•■ ■ r- •■•< {'■' ■ ■■ '■ ■•■ • • ■ 

• Engineering Feasibility. ^ 

• Economic Feasibility. . 

• . Preliminary Design.- . , . 

This is a logical sequence of steps with a wide variety of applications. 
To illustrate, let me play the game of applying this morphology to this presen- " 
» tation as well as to the task of an engineering department responding to the 
technological needs of the disabled population. 

A general problem statement that applies here could be put forth as: "lEngi- 
^ \ neering schools are not very responsive to the needs of the disabled." This 
should be refined to a statement: that is. more* amenable to direct action. This 
results in the problem definition. „ 

The p'rbblem definition could be: ' ■ "Develop a curriculum adjustment to ih- 
corporate the design and construction of technolpgical aids for the disabled 
individual.'* This statement perm^its some direct re«p.onse and le^ids us to what* 
'could well be the most important step of the process. ^ 
'■'■■.* 
During the information gathering, process when we assess the needs of the ^ 
• disabled we find a need for clinical-type research involving medical and bio- 
engineering Efforts geared toward the fundamental understanding of a wide .vari- 
ety of problems^ We also find a need for clinical 'application or cariB. This 
care is primarily medical profession-oriented, but might include technplogicai 
aids td assist in physical therapy, etc. Finally, \m find a strong need in 
applied" engineering. This' need consists of applying exist'itig techn61ogy to aids 
• for. the disabled. ^ f ' 

To respond appropriately to .these assesded^needs one should have a reason- 
able, if not a complete, listing of what is prQ'ently available as a solution 
(the state-of-the-art, so .to speak, in* solvingHhe problem definition). 

Looking at what 's available in the area of lengineering schools responding 
tciCthe technological needs of dls^led people we find, generally,, a reasonable 
number o| universities responding to the. research needs of the disabled. The 
results of these efforts have the potential for enormous payoff but are/.gener- 
♦ ' ally long-range programs. There are many examples <f this type of activity 
ranging from research efforts, in the tnechar^s of blood flow, exemplified by 
. work done at the University of California at San Diego, to investigations' in 
artificial intelligence and robdtics being done at Stanford. University and 
other institutions • Our information gathering would also find, a second type of 
'engineering program which involves more of an application of existing technology 
■r< to phe needs of the disabled. This.^type of program appe^r^f to be ):arer . One 
^. characteristic of this type programjAs the individualized naturef of the result- 
■^ing devices. Representatives of sueH programs are the'^lnternship program at 
. §t:anf ora^,"* the program, at California State University in Sacramento, and the 
■program. at Southern Illinois University. Once we understand the nature of the 
problQip we cartas tart working on a solution. . i \ 

In the engineering feasibility phase we are basically ascertaining if the 
problem is amenable to. a reasonable solution. Relating to oiir' problem deflni- 
tion concerning curriculum we* must first con^der .the various roles of. engineer- 
^'^Ijig schools. Jn general. The^rples mi^ht be categorized o^i 

• Education jof Engin^rii^ Students. ft 

• Researcl^ or Fundamental Studies in Technology ■ ' ' ^ . . 
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• ' Service to the Community. 

What we (engineering schools) are also says a" lot about what we are not. . .. 
We are not, first of all, manufacturing firms in the business of marketing 
products aria secondly, we are not engineering design firms in the business of _ 
designing products for manufacture. ^'-^ 

What^W are, fundamentally , is educational institutions which can respond 
in limited ways to the technological needs of the disabled community. However 
limited, these resources can be dramatic and useful in many instances. The net 
result of "the information gathered is^ that a solution to our problem definition 
is feasible. 

The economic feasibility is possibly the major stumbling, block inhibi.pine 
the response of an engineering school to the technological needs of the disabled 
community. To clarify, let me elaborate on the funding sources available to the 
university:' First, we have an educational funding allotment. In California 
this is primarily the state government. These monies are obviously set aside 
for educational goals of the university. Past history has shown that there is 
very little educational money available -(or left over) to support assistive 
device development. Secondly, we find a research allotment. Nationwide, the 
primary source of this funding has been the federal government. Past history 
has also shoCn that the majority of research funding available is designated for 
more fundamental long-range studies rather than application of existing. tech-^ 
. noloEv. It has been only relatively recently that monies have become available 
which permit response in the area of applications of existing technology.^ Now 
that I have painted a somewhat gloomy picture, with respect to assistive devices, 
let me outline the method that our school has 'used to apply a silver lining. 

The Department of Mechanical Engineering at San Diego State University 
(SDSU) has initiated a program- (by ho means unique or complete) which we might 
characterize as, our preliminary design solution to the problem of curriculum 
modification to' aid the disabled. 

r' ' ■ 

The Department of Mechanical Engineering at SDSU has chdsen to respond to 
both the long-range and the short-range needs of the disabled community. How- 
ever, I will'-relay to you only our response to short-term needs, or the appll- 
cation of existing technology. ^ ^. ■)* 

Whai we have done^^is devote, on a semi-formal basis; ^ P°"ion of approxi- 
. mately four courses, to the productio^of electro-mechinical aids for the dis- 
abled individual. This program, startmn the junior year with our ^Introduction 
to Design course. In this course one of four projects can be devoted to the 
design, solution of a real problem that exists in the disabled community. This 
device might be for individual use or possible institutional use by trained 
professionals. Generally, at this level the engineering sophistication of the 
student is at a relatively low level and the project results in only a. paper 
design but can lead to something more tangible af a later date. Continuing > 
the junior year our. course EI enents of Machine Design can^also incorporate one 
project in the area of designing technological aids for the disabled. At this 
•^evefthe design, although still only a paper design, is sufficiently defined 
and developed to permit construction by qualified technicians could well be 

the continuation of a project, begun in the previous course In- the senior year 
we have a two-semester course Design Engineering: Applicatzons (or as t^e stu^ 
dents call 'it. Senior Pr., jects) , in which we have designated that^some number of 
students (25-30%) will be working, on technological aids for the disabled. A 
requirement in this course is that the end result be a finished product. 

In addition we have a senior elective Special projects course which permits 
more extensive involvement in rehabilitative engineering design and is exclu- 
sively dedicated to hardware development. 
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The' major limitations of a program such as I have just outlined are: first, 
it; constitutes^ only 10-25% of the students' academic workload; second, the pro- 
gram functions on a traditional acad^c schedule; and finally, a critical short- 
age of funding results, generally, J^'^iess than optimal solutions. 

At. this time ! would like to summarize- what we in the Department of- Mechani- 
cal Engineering at SDSU have learned' ks a result of , our inyolvement in the appli- 
cation of technology for the disabled. f With respect to the design morphology we 
can best summarize by modifying our listing to read: ; 

^tion Gathering: What are the needs? What is available? 

• h^gineering Feasibility: What can be done?. Can we do it? 

• Ecorywnic Feasibility: What will it cost? Who pays? . • 

• Preliminary Design: Do it. " 

In a somewhat more meaningful list of learned experiences: * First, we have 
discovered that we must involve clinical professionals to aid in the design 
process. Second, we must also include members of the disabled community in this„ 
process whenever possible. Third, to .broaden .our eCono^c and physical support, :.a 
we need to work more closely in a joint effort with private industry and various 
fCinding agencies. Fourth, on a positive note, we have learned that engineering 
schools can have an immediate impact on the local disabled community. The key 
word here is immediate. Finally, the most valuable contribution of a university 
engineering program could well be the introduction of the budding engineer.^ to 
the challenges and rewards of designing technological aids for the disabled. 



QUESTION: Bo the students in your program go to another school if they are 
interested in pursuing further training in technological aids for disabled 
pebple? Is it an enticing field to them? Is there a lot of public relations? 

ROBERT MURPHY: I haven't seen the,PR. We have some students who might be able 
to answer that in a little bit.^es, if they want to continue on. in any depth 
they can go on'^ We do not offet a rehabilitation engineering degree. Stanford 
University, associated with c/ildren's Hospital, has an internship program just 
for that type of individual/ I don't know if any of our students have gone on. 
to that type of program. 

QUESTION: That's the only \?tie iiT^Calif ornia? 

•ROBERT MURPHY: There's only one person per year in that program. There are pro- 
grams around the country. The University of Virginia has a fairly large program. 
It's not a big field right now— for the engineer— as a separate discipline. 

QUESTION: In order to generate a lot more of this kind of activity, I wonder if 
you would think of going to a university that didn't have a program like this 
and requesting that some students be given special projects with disabled people 
in the community and work with them on some simple adaptive device that would 
make their lives easier. 

ROBERT MURPHY: I would^re commend that if your local engineering ."^hhool doesn't, 
have a siipilar program to ours, go to them and ask them if they could respond as 
you requested. I know that many times engineering design professors are looking 
for challenging projects and may be it^epested in the possibilities. Unfortun- 
ately, there's.' a dichotomy there. %an?;Sf , the devices that the disabled commu- 
nity need don't offer enough of^ a c;!ial>6nke. ^o^^.^he engineering ed^ycator and 



it's difficult to feed it into the curriculum goals of the^department. Thus, ^ 
some accommodation has to be made on both sides and I'm notV.§ure where that 
balance is. We are responding right now in a form that I have been allocated. 
Right now, I think I have about six or eight students that 1 can assign pretty 
much to any project that I want, ^o it could be what I would call a Mickey 
Mouse" project. It's just that it doesn't have many engineering challenges , but 
it is something that, as you point out, would be extremely useful to either, the 
professionals in the field or the disabled. But this is the first time since I 
got into this that I had that leeway, felt that I could take that approach. 

QUESTION: I'd like to challenge^ the question that low tech is not academically 
respectable. It has to do with the dimension that might be called designs. 
There has to be a design challenge to make somebody think. The technology is 
irrelevant and any good engineering pr6gram would make that distinction. It s 
the .design that's the challenge, but if it's a ramp going from ground level up 
,'W 'feet, there's, little or no design' challenge^ If you could rephrase it so ^ 
that it has to b^ done in some particularly interesting way, like the ramp can t 
touch the ground at either end, you may have hooked the educators. You may have 
to get a little inventive to hook them. 

ROBERT MURPHY: We were somewhat burned on a project that's going on. One of 
* our students is working on a project and on first look it seemed to be a simple 
project and so shI was assi'gned only one unit for that project. Well, pretty 
soon we found out that it's not such an easy project. We make lots of mistakes 
like that— what appears to be straightforward turns out to be less than straight- 
forward. So,, as you say, a good selling job is what's needed, you must really 
think about, what you^need, and explain it to, us, so that we don't jump to 
■ erroneous conclusions. 



DAVID USSELL':' At Stanford's program, one of the things they emphasized was not 
to set up a special rehab engineering' department . The idea was that "if you 
train someone specifically to be skilled as a mechanical engineer, then you can 
better apply those skills in the field of rehabilitation engineering rather than 
design -a degree that doesn't really give the student the full engineering back- 
ground. 

From a design viewpoint, when'you start to take all of the human facfors 
and all of the constraints into consideration that our last speaker talked^ about, 
I've never seen an easy problem— particularly; those for daily living; they re 
very dlffic'ult. 

I'll try to keep what I have to say brief. I am coordinator of biomedical 
engineering at Children's Hospital and also I hold the position of Adjunct Pro- 
fessor at San Diego State.. I was hired at the hospital because I had a little 
experience in lasers, cryogenics, optics,, video, acoustics, computers, electron- 
ics-nothing really in de^th, but for the type of prpgram I was hired under, 
that was really just their cup of tea. They wanted a little of every thing , ^an 
interface person really, to deal with many different disciplines and sort of. 
• pull people together, technologically. I was actually hired to do ^lardware and 
software for some evoked potential research. As soon as notification leaked out 
to others in the hospital (occupational therapists and physical therapists) of 
some of the^.thing? that could be done, I found myself inundated with a tremen- 
dous amountof needs. I have limited time and there are many projects that I 
would , li'ke'^to pursue ^n depth that I j"st cannot 'do. I was very happy t;o work 
with evoked ^6tentiali^-r .find' that very interesting, but I'm sort of interested 
in problems of the handicapped and disabled. . . 

In December 1^9 there was a Technology for the Handicapped Child Confer- 
ence held at United Cerebral Palsy and set up by Dr. Sterling and Roger Jeff co. 
I fpund it ipterebting. I didn.'t understand at the time why there are so few 
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engineers in a^meeting like this. It was being conducted by an engineer and, as 
far as I knew, I was the only one there. I made a fatal error of asking a cer- 
tain amount of questions that sort of indicated where I came from, and once 
again I was ^)ounced upon. I just had too many things to do. This experience 
instantly revealed to me that engineers who had been ni'ce guys in the pSst were ^ 
just totally bombed wit-h work and" probably got out of it in order to save their 
family life* 

* Some of the problems were avertible. " They were' things I was able to find a 
'source for,- something that was already available. Some were to6; mechanical; it 
dpes take- a Vot.' of time to create mechanical things. Some were just too in- 
voived- and cbiadti't, be handled. .. I Was able to handle quite a few of them, but 
being up rather Ikte one night and feeling- totally kick of what I was doing CI 
didn' t fea that that w£f^ a good way. to be since I had gone in with such a great 
deal of enthusiasm), I woke a nephew of .mine , who incidentally was. a mechanical, 
engineering -student at San Diegb^State. Cybvibusly;, . a thousand Egypti,ans^,can , 
move a'-'pyramid in one. hour much further than. 6ne Egyptian ,can move a pyramid in 
a thousand , hours. It Suddenly occurred to ?ie. that/^I .had a large universi^ty 
' nearby th^t.had •all thdse. students desperateiy'in .nSed. 'of projects . I did 
indeed go to the university and say I havej.ipr^^ 
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tare, money, ul mci^imiix^-cij. t-rv^y^i. 1--..^^, . , ^..-^ - w , . — " , . '■"■■ > 

al expertise." So,' we were able to match aur skills.' , ., It wa? qJite .a gopd y 
lai^riage. The assistance was available, the^medical assistance on f.ur..side^ tlie 
lechanlcal assistance on their sl'de. .'^ ' . j • ' ' \^ \y,'\\ ■^'}::,' } 

State was riot on;y arixious-r to • helpv^us they had sott of 'bfeen loo^rig at: the 
situation from the otKer end. As Df. Murphj» indicated, they .had been frying to 
"develop a' program-, andr-from-tilne to time, theyvhad jtudents on campus bring them ■ 
■ their rteeds. There wasnU a large "body of medical problems. ^ Not "every student 
is interested in designing a device to he.lp;in potty , training. .- There are^some 
thlriRS that have d little more- ch^4tisma than otliers.^ ,So in integrating, the . 
projects into their program, ■ there -.wefe basicaljj, four ways that^we .had to.go: ^ 
■■ First, they had a junior -engineering course that iDr;. Murphy mentioned which-, • 
unStunately does r^sult^n paperwork for. the incfclfc; par*. The design, gecs,com^, 
.-. . Ji- aco ij-inVfln-ish 



unfortunately does r^sult^in paperwprK ror .cnu mupo. . ; ^ ' 

plated. MgLyL later, ...a senior project ^class will^finish it. The^second, alterr 
^at-lye is the senior projects cou^^j^^^nly creates ^ f ^ft it s not" ' 
' _ „^j. -^. rnu^' «aT!2K«sSlw^^ rhfw.r.ourse i^ that it s nof 



aiiy ♦manufactures' a product . T*he' 
very^'fast. Many times' thesfe pro^ 
cated 4^?; the course- and sometimes 
third opinion, doesn' t require 
QraWced but^ a little more , rap 
. ally? use thfe fourth method: . 

^ ■ ■ ' . * ■',■■'■* ■■■ ' 
. I Looking at engineering cur 
see how mari^ volunteers^ we' we t< 
worked oin some substantial 'and 
hear about today. , Initially ,yWi 
things like lap boa^?, which, 
'.other sou'rces and weren't that cl 
■ *tions." There was a' tjar ticularly" 



f tftok^ourse i^ that it's not 
Jull AKle ^nonths that' areyallb^' 
The special studies cbursej, ..the 
■•documentation and projects'^can be 
as test projects though, we gene 



ver^ sill 




to 



, I was verf siirpfised initLpp-y 
■We' ve had' several 'and thiBy'^ ^ 
_ j ec ts , one -.of *th em ^y pu ^ r ing • to" 
.'t In total ignorance, des' 
lortant, are available 'frg 
^gj We went into wheelcha;*'^ 
'Sting problem with an ire; 



tions.' There was a' p articular ±yT!»rebLJ-uK "".r-r 
Mitch; will talif'abouf. later. We w3%^. on Ueelchair devi^ytx 
chairs itito vans. %e' got a studeW¥.ight Bow who ls work^:n|: 
_ li^^j'^^ people who Tiave knee replacement and;,J 

Wgery. ^ ... - 



■ passive motion devic 
, J. type of exercise afte 




It can be frustrating for students . to sit. in class and- work on concocted 
projects. Some of them are.) meaningful and sqgje of .^them aren^t; It's frustrat 

■ ' '■ ~ to be/*used or there's no 



ingvto work on something knowing that it's\^hoe>ebittig .. . 
end in sight. I don» t knot if anybody he;i'Mj^JLti the-seryi^ when you 

walk around empty buildiH^ at three o ' cl'dj^-^^^^^ j"st 
for the experience, thei^^ a certain sr ^^f^^. -^ ct-a^, 
with real problems^, in maijy cases pres^fe 
lady who has a progressive disability 
'work that I would eventually 8^^ 



If p f ptrus tr a t i on 



We went to State 
411tiesl Fox example, we helped a 
l^d. had to pUt;her in the queue of 
time I would have: accomplished the 
.She would hfiive needed something 



project, she would no longer haye.p^^ 

.further or the need would have tot^'Xl:!^'iMs^PP^^^^^' ' - « • 

■•..■ :■„ ■■■■<^'. • ■ . ■ ■^mMi''- Vfv. • ■ - 

■.I think it's quite good for stMgl^ 1 6;' know that they* are really working 
.:on something that will do actual /^j^'^^r^.^:^^^^^ There- is a real product that 

will come out of -this that will life^omeone . Students li'ave . the enthusiasm we . 
need and to some extent, time, t^^p^ Would 'disagree with that, 

but for one project, ' this is a g^fr^a^f^^toVchannel their en^^^ 

Students get a great deal fzi'^^prking, on rdal w^rl^i. problems . They get, I 
think, considerably more satisf ac^\ than. If it were something that was brought 
out of a textbook. • It brings ^^yiji^rfeness of .^t^ problems , 

that I don' t -think a lot of .stufd^^ reaUy. get anywhelJe^ else. Someone men- 
tioned before that people see 5|ife^^lr..gdih^,. acro^^ campqs. They don' t see a 
■person in there. These projects ra^Jstudents^^^'^^^ they themselves are. 

only temporarily; ab led r .Whet^,e^-iyj§e^^^ or .a«|,.^±^ come a time when 

we^re really hot abie-bodieckianf^ 

think they need 



There's something else a ,41 
and that' s .connections .' COTSae^ 
an. engineer in the .world wiS 
tal nab le through sbJnd^pbscuVe meani 
that aren' t available througU mxi^ 
cial Vituaii'on here", ^ our studeaits 
fact:urer^4?^c^rivfhcing^ the -j^g ^ 
tremendous, benefi t . tp^^^^e'*'coinmunf^ 
which i^ .prohibitively expensive,^ 

^ "Por the. engineering .experieno^^s^^i^ 
dents- are^able to take a prtij:ect ' 





ortaht to consider; there s not 
ot come .-up with something- unob- 
Ljcs have to- be able to get things 
I think If we look at the finan- 
ceedingly well: writing to manu- 
right time that it would be a 
ould donate 'this piece of equipment 
ery well,- I'm glad to say. 



fe"' a : tremendaus oppor tuni ty . The s tu- 
mceptipn,. , They 'are encouraged to work 



time, ^'selecting materia 
tati on, cOns true tiiis>,'?V 
computer-oriented.^ X^^^i. 



^feingina^npower, consulting,; researching, documen- 
r:^nd, if necessary^, 'software, as some projects are 
.tendency to stimulate a lot o£ creativity. 

I've encouraged t^^tudents to' do .their: own? creative' thinking. In many 
i^fiicases that has nottwoti% put.* S a creative idea last, semes- 

ter. We had a i;/heeX.chal%witli the switch; oh ^^the sid^. The switch from high to 
l<$t was inaccessible to this person. It w.as Von : the j rear, and it was hard to get. 
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■a One person' measured -it and' fourid that it took, a 'mi; amount of pressure to push 
^t: . Ti'S^ener ate. »4|irge pressure, he put an|ttle;rack-and-pinio_n and^worm^gear 



£nd gSi a tremen,*lS4%o>que on it. That's nice, tut if the switch fails, if 
anything goes' w^lli^^toS "^ it^^i" break. the switch right off . It s 

■got tooimuch powSfelM- suggested a cam or something so that if it failed, It^ 
■wauid tjirn it off-S^in. The creativity is there. ' Thev "re able to come up with 



some g'flaC:tdeas. but, .as Dr. Murphy indicated, at. the junior level, there's not 
•aVgrea^ cfe'^i of exper|^g> This is" a faatdstit way that they can get firsthand 



esjperience. 
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The program has established a very "strong belief in Murphy's laws, i.e., 
Murphy's law in general. The'f avorite one that I think , is conveyed to the stu- 
dents Is how long things iiake to do: you make the absolute best estimate you . 
can df how long it will take and you double it ,and" increase the units by one. 
Therefore, something that would normally take one week takes twb months. 

Where do we go from here? As' these programs, go on, we're hoping to expand 
them quite a bit. Of course, funds are" limited, but there are other ways we can 
do things, e.g., volunteers who are able to find their own funding sources. 
We're also adding more electronics— the local IEEE chapter, the Institute of '\ 
Electrical and Electronic Engineers, has volunteered their help and therefore 
we're able to put m^re electronics into the projects tha^t we have,. 

Recently, Children's Hospital, realizing* (1) '^^^^ need and (2) the fact that 
they're having, trouble, as we all are, findiing money 'from various sources, 
allowed m^to take on more and more rehab ■projects^ many of which are coming * 
from 'outside. How we are going tp fund it I'have no idea, but luckily at the 
moment I don't have to worry about. that. . . ' 



We're attempting to modularize as many of the projects as possible. Nobody 
wants to reinvent^ the wheel. We're looking- into smaller microprocessor^based / 
systems with the absolute minimum amount of external hardware to make it spe- 
cific to this person's needs. There, are soffie very nice computer sys tems on- ^he 
market; geared towards handicapped individuals, e.g., Possum and the TIC system. 
The biggest prot»'lem is they'xe geared specif ically to the handicapped individual. 
When your volume is low, th^ costs are high. On the other hand, if someone were 
to make small modifications with ^systems like Apple, they could probably sell a 
small peripheral that goes in there very inexpensively. For instance, an envi- 
ronmental control system, something that will control .any thing that you can plug 
in an outlet in your house can be added onto the Apple for the base cost, about 
$130. It works with the BSR remote systems and you can add about $15 per module 
on top of that. Depending on how many things you want to add, it could.be quite 
inexpensive. (One thing I'.ve got to mention on the. Apple, although it is a nice 
computer and does a lot of good things, the keyboard could cause a problem for a 
person with any kind of instability at all. Unquestionably the key you hit most 
on a computer is the return key. It's like the activate key, but it s about a 
quarter inch away from the reset key which erases everything in the memory of 
the computer.) ' . ^ : 1 

• ■ We: had someone this morning speak about thfe Senior Corps of Retired 'Execu- 
tives to be tapped, j.ust as we were able ^tp tap\off the large student population 
for projects like this and' I know that yW^re also aware that there, is an organi- 
zatipn called Te lephone. Pioneers . There '.a .also a very la^te group of engineers 
who^e retired without something to do. A Ipt of them hit/ the obituary column a 
short -while later for feeling that -they're not heeded. I ,t;alHed tp Dr. Murphy 
about that and if we, could get a group„^of retired engineers into the. program J 
they/?ould perhaps work with the students , of fering their expertise. 

Le final note, just to deviate slightly from mechanical engineering, • com- 
putina)in engineering offers a wonderful opportunity for disabled people. There 
are nXiy ways to get in and out of a computer.; Computers are so, inexpensive now 
and there is a tremendous demand for software. It is really an opportunity to 
take your time, do it at home, do it anywhere you like and. create software. 
Just because a person c an U move around as easily as someone else doesn t mean 
that they can^t-^neces sari ly think like the dickens and really create super sott- 
«ArP. ' There's a v7^^r•^re^^h■hX^ for it, and I think it's a great oppor-- 



ware. There's a very, 
tuhi tyN 



One final thing, I'm finding that more and more occupational therapists are 
bringing me trivial problems. .1 think it's probably because mBsT-of^^hem are 
female and they've been deprived of a technical education, not necessari^ 



through their own accord. I think in the not-too-distant future we^re going to 
have a workshop to teach some of these people, nurses" and people like that, 
simple things like switches, how they work, aiid the types that are available, 
it's very common when you see someone going into a computier store for the first 
time and they say,^%at can it do?/' and the salesman says, "Anything you can 
think of." Well, of course, if you've never, seen one before, never worked with 
one before, yo\i have no idea what it can do. It's ridiculous. ' So if a person 
has a. basic idea of what switches are available, what can be done, then I think 
we can go albng'with that. , 

' • " , ^ , ■ — 

QUESTION: In the state university ,Jicw_did_y:ou-^kev the; m'a^^^^^ . 
electrical, mechanica^and all'tTie otheiT sc^^ of engineering? 

• .''.■•■'•<";■' '\ ■■, . ■ • . 

DAVID USSELL: We haVen't really got together with- the electrical yet. I've 
approached" the Institute of Electrical and Electronic Engineers . They have a 
student chapter on campus and they 're willing to work with us on projects. As I 
said, our program is expanding, but up until now I've been able to handle all 
the 'electronic atfd computers and microelectronic stuff. 

• QUESTION: .1' think the use ot the computer as a tool is important no matter what 
the career. .You- don/ t have to be a computer programmer if you're using it as a 
toblv ^ ■ ■ . . 

DAVID USSELL: That 's rig"ht . In education, some, of the computers ar^ being used. 
A computer has an infinite amount of patience. ' J don't know if. you.lve ever trihd 
to drum something, into someone's head and they just can't get it. A' computer ...^ 
wjHJ just sit there atfid try it from different tacks. The computer can also 
teach a student that there i^n't a single straight line between the problem-and 
the solution. There are many ways to that solution and too often students get 
frustrated./ give up, and ask lEor the answer. There isn't an answer to anything, . 
there are a number of answers. Some computer systems are quite f lexible, . e .g. , 
thtf Logo computer system\ which enables the computer to learn how a- child thinks . 
It doesn't teach progratraning to the child. It learns frop the child and does 
what it wants. - » : 

Mitch Hart will be our next speaker. He is 'a student who has actually • 
taken on one of. these projects and done quite well. 

MITCH HART: I'm Mitch Hart ai^d I'm a chemical engineering student at San Diego 
State. -I'm employed by West' Tech Services, which is a geothfermal engineering 
■ consulting firm* downtown that has also recently been handicapped by DOE policy. 
I'd like to relate ray' involvement, experience and some^ thoughts regarding ray 
engineering:-oriented interaction with disabled individuals . My initial involve- 
ment stemnted from 'an invitation from Dr.Murphy at an, ASME student meeting. . He 
offered individuals wishing engineering experience an opijortunity to jump right 
in and also satisfy altruistic Miendencies at the same ^^L^^;: -This was about a:, 
year ago when I was in electronic sales and attempting to;: find a job closer to 
the engineering profession. " I -volunteered and selected one of. the.tasks. 
SimultaneQusly, I receive^ an off er^from the company I'm working for now. . , 

The initial device which I elected to design and construct was for a lady 
with post-polio, who^^as to give her respiratory system each night of f , by sleepy 
ihg in 'an iron lung. Her physical con dit; ion and the height of the lung car-^. 
riage required her to; have assistance in getting on and off of the bed. Basic- 
ally the device was a lift. It raises her from three-and-a-half to twenty 
' inches and Is attachea to the. lung carriage by means of ''an aluminum bracket.- 

The^lif't is required, to roll with the carriage, on wheels, in order to allow^ - 
' ■ Placement within tiie carriage track, so .that she doesn^ t have^ t6 teeter on ^he ^ 
: edge as she gets in and out of the, lung- .Basically, she gets! up on the lift 
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with an. outward position and, the 'lift is controlled, by a l^T^^switch. The . 
lifting platform itself is ^qut 18 by 12 inches with an 1^4jJ|^square station- 
ary surface, prpviding, an addl^tional area fpr her to "step . oivMBbe gets down 
from the lift. .She; steps down with, her back toward" It and c^ lHfflf e . Opera- 
tion, is ♦fairly straightforward. It wais, kind^ of- a bear to" desJHHtut 'l^ 
uses' an . imported car scissors jackj which raises and lowers t^B^Hfcform and is 
. guided by the,.steel rods^in each one of the comers; l^e sprl^HBl^he bottom 
provide an additional momentum from the " down to the up positl^H|D|^e the jack 
loses, its'jefficiency when it's all the way compressed. As I s^MBflier, the 
platform Is' activated by a spring-loaded toggle switch which co^^Ks a rever- 
sible AC motor through some mechanical linkages— it is a Craf tsn^^universal • 
socket joint--t'ftrbugh the circuitry. The entire electrical system is .fused and' 
there are limit- switches, that control the maximum up and down travel of^^the 
platform. • ; , . ' " 

QUESTION: It seems J.ncredibly" simple from the Jjhotograph, but' how much did all. 
the equipment cost? c * ^" * 

MITCH HART:. 1*11 give you that at the end.^,..,It functions perfectly and it's got: 
a total investment.bf about $'1,5.^^^ $ 100 -^n time .^.^ this , 

was all accomplished last summer .. . 



lQ a'ttual..operation, the lung Is moved in-and ouS^f the assembly by her as 
shej^gets on the lift. She gets inside and*ahe pedals. She has. some difficulty 
in; pedaling '"both as^femblies in and out due to "the weight of :*the assemblies and 

' the 'rolling resistance -The initial solution, which wais .,^o put 'the entire, assem- 

■ ily ■ on a plywood 'ti^^k versus the .carpet, was- raargihally successful, but 
still require djier^fe^xert more effort cranking -the assembly in and put than. 

■it did to climb from the gpound/level to ^the" carriage with somebody else helping 
her. Another student at State is working^, oh a motori-zed drive. .While it sounds 
siiiple,- it lias to be fail safe, iri that if she has a power 'failure^and she's . . 

"within- It , . the . cranking mechanism still ^as^ t^ enable her -.Vto go f n ,anc} out. She 
wouldn't want to be trapped inside. This is not being used at the moment until ] 
the other drive system, wliich will either .(a) drive one of the wheels or . . 
(b) drive the* crank mechanism, is complete. ' 

■ • - ■ ■ ' ■■ ■,■ ■ . ■ ■. ■ 

' The second- item I've been i-nvolv.ed with is a switqhing mechanism to giye. an 
individual with" muscular dystrophy' the capability; to control the fast/slow, .sp^ed 
selection switch on the -wheelchair ; Looking ■ at the. wheelchairs tier^ , today I .• 
gaCher this is probably an old model. I'm not. farailiaV with Ghe staitfe of the ,. 
art in wjieelchairs. The'switch is located aC the top of this vertical rod. .- - . 
Primarily, the position of the'switch and his motor capabilities don't allow hirt 
to activate it. Sometimes -he- can and' 'sometimes he. can' t, but it'^ quite a stren- 
uous- effort and he doesn't always succeed. The simplest solution of relocatitig 
-the s^^itch was ruled out because it is a rented wheelchair and.it would invQlve 
major ^modifications. It's quitfe a high current handlirig switch .> So, phe final 
solution was a pair of solonoids triggering the .T-bracket mechanism which pivots 
about the center. -It.'s activated by. a switch*. It's fairly straightforward.. in 
operation and once I got it designed and built, ^it -worked perfectly .' Another 
consideration in designing it was, wheu it does throw .the switch, you don' t. waiit 

, these solonoids actuated beciause. they continue to draw; power from the! batteriies. 
As soon as it actuates its- switch, the^mechanical; resistance; of the switch keeps 
the mechanism in position until. tl)e ofher pair of .sblonoid? reverses; the;v 

"direction.;. ■ ■ ^ ' " ' • ■ ' . ■ " , • ■ ' '; . ■ V ■ " ■ . ' • ■ 

. the total investment on this . is about; $30 and about 40 hours of .time. I ' 
. sliould also state ...that this isn't entirely complete yet/ This whcJle device is 
; going to l?e sealed to keep out any water and dust .and insure continuous 
operation'./;. ■ . . ;•■',,•„', ' 



DAVID USSELL: I might add something, to Mitch's presentation here. One or ttie ^. 
driving factors Ma's the , cost and availability of parts. 

MITCH HART: Hold it, hold It. . You're^'blowing my whole speech. One of the 
maji>r .design inf luences on both of these has been monetary considerations . 
Ideal solutions that I. came up with were gradt but the fiscal, trade-pf f s Just 
had to be made; The results of, the trade-offs on each one of ; these is that the 
platform requires about- 14 seconds /to go from three-and-a-half to twenty inches, 
and the switching mechanism on the wheelchair weighs about. 11 pounds. Again, • 
this is primarily due to the lapk of funds. 

But, regardless of the fact that there were.drawbacks, both items do accom- 
plish their purposes and the drawbacks were quite small compared to the overall \ 
benefits. Regarding the fiscal situation here, I'd like to thank Dave who has • 
personally borne the financial burden for • both of these and has also beeri^^ big 
help. If anybody does have any innovative ideas- for fiindirig devices , of this . 
type,, mainly for students, talk tg^ anybody on the panel, or raise the question a. 
;Little later. 

' ■ ' ■ ■ .■ • .;; "'■ " ■ ■ : . . ■ v ,■ ■ : . .. ■■ ■ . ■ ■ •• 

qUESTIO^I: Did you. go to tii| parents of these; people? Or the womanV/^ . ' 

''.'■ ' 'i^^v ' ' ■ ' ■ . ' ■ .' o" ^ 

DAVID USSELL: Sher has no living relatives. . ' . " 

'■■ ' ■■• : \ ' ■ ■ ■ : ■ ■ ' •■■ ■' ■■ . ■ '■■ ■■' 

qUESTiON: The mother and father of the: young m^? ' - 

'■ ■ .' ■• • • ■ . ' ' • 

, MITCH HART: He does have a family. I'm not sure what th^±r financial situation 
'is. I accomplished all the installation work at their house. 
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QUESTION: Consumers of teti want to pay for their own devipes, if they* can afford 
it. too. of ten we go^ or third parties before we ey^r say anything to. the 



consumer. 



DAVID USSELL:' Mitch hasn ' t. worried about it too much because he hasn t had to. 
oav for it. Of course, I Wen't receixS'ed my reimbursement yet. I m .still^.try- 
iil^ to f ight and see if I canNget the mbney f rom MediCal (or' Medicare) on the 
lifting devidfc for the. iron ndng and the other is trivial, by compai;ison.. That s 
why really. nothing has been done. - * ; ^> v ' ' 

• QUESTION:. I think: the chair that the fellW Withiuscular dystrop^j^ils using^ls . 
great. It* s really : delightful that you could develop ■ economically, a ^ys that, 
makes him abld to p'erfo^ the function that he needed to.. But m6st^i^^portantly,• 
is he. using "the. chair /that's the .most apprppriate for his needs? Why isn t : . .; 

^ there something else happening .tj^^provide a fellow with muscular dys trophy^ a 
chair-that allows him to optimally function in' the firat place instead of haying, 
to ierry rig a device for perhaps '^n ^inappropriately prescribed chair? 
^. ■■. : ■ > ■ .'-x- ' \ ■ \ :' : ' ■ • ■*','„■ ■ 

MITCH HART: I'll agree with-every tiling excep^^^^^ It's a good; 

question. I really: d oh' t - have an answer for that. . v . - ! / , . 

; 6AVID .IJSSIXL: I thinlc:palrt Aoylth fgnor^e on .^)vir part. . We re. 

-relatively new in this area, ; r.. [ ^' ■ 

'■(XJEsiitiN: Tha^' the point I want to. get at.- It goes; back^m^re to the;^ques^^ 

of developing meaningful-ways of getting involvement ^f^om d^^^ 
h stages prior to product testing, i.e. , at conceptualization, at choice ot; . ^ 
■ prbblems,, at ways of dealing.with those problems. ; ■ v ; .■ ; 



DAVID USSELlj: You have to consider our bias >t6p." We* re not reall'y cpncprniBd ' 
with whether that is the best ■ chair f orlhimJ We see .'a ■problem for" a student as 
an. opportunity for* the student to learn something. . . 

MITCH, HART:- The way I was introduced'^ it wis that you go^jfii littii box, . and 
'this box has to do something else.,. ancR-ou ^an*t change fthe^^x, you. have, to. \ 
. modify ifi- ' ' '\ ■ ' 1 ' '■ ' ' ; 

•/ ■, ■;. v; ■ ■ ' ^'-^ ■ ■■ ■ ■ ■ 

QUESTION: I don* t mean to- be difficult, but the/way you .treat, the students is 
the way they act professionally l^ter on. . ^ .. 



DAVID USSELL: All rigjiti^:^ to tell you this-truthK we didn't thii^k of it. I don't 
mean to belittle ^our qfestibn at ail. It's very valid. : " 

QUESTION: I was -curirai^.tjr^ if the. members of ' the stfudent chapter who show ' 
an. interest just voiunpeek? • ' v \ 

ROBERT MURPHY: It it^ s truly .a volunteer .process^; it ',s pre tty^ divorced. , 

from tl^e curriculum or in-dividual departments^-' It's a. one^ with the 

student , -engineer. It's oirly if we. try t<)/ do it In 4 wore formalized fashion 
• through a course that there has, to, be sorte approval, from the or .the" 

•department chairman- or Whoever question on hoV some of tljis 

stuff gets fed 'tjack into the engineering school,, at least, in oiir department, we 
have done it on a conscious effort. We senS the. students put /looking aroupd for 
professionals in the field. As soon as the ' professionals in the field siee^ to » 
"know that we're there,' we have no* problem getting meaningful problemsi., ' ' . 

v'tf . ' I ' d like, to. answer another copiment. One of the thirigsi that we- do try ; to ^ 
teach -in this design course through information gathering ari^^r^Q^lem. definition 
is whether the project is- necessary. We have gc^od news' and bad news when, we '"^sk 
s.pme people- that (question. I guess you have to be . very diplomatic- about who you 
ask. this question. Probably . we J ve gotten burned a .couple .of times .. . We make ^n 
"assessment which is nof necessarily . always "correct and respond more to the - ; 
engineering challenge than to. the human challenge. ' ' ■■ 

■ ■ ^ ■■■ ■ , . [ ■ ■_ ' ; 

" ■ Qccasiorial'ly some of 'our bad information 'has come from tte— disabled com- . . 
'raunity . It's*'like asking anyone about a technological product that is a. new 
pr.oduct. "I can't possibly use that" or "it's rio use to me." So nobody has all 
th^; right answers here, including us. . ^ ; ■ r 

ROBERT CUNNINGHAM: I 'm j^obert Ciinninghain.- ^ I-'m a ■student at San Diego State • 
working under ■ Dr . Murphy in th^ . mechanical engineer ihg dep.ar tment . I'm one of 
the' students who. is ^>5rticipatiftg;in his ^comrse. and worjcing with rehabilitation 
engineering. I transferred to , San Diego State just^ this^ .year /after undergoing - 
back Surg ery about two „y^ ar s _/ag p :,^nd^so ^!!ni^p p reaching . thi s c o urs e , erigiriee r ing 
and sthool from a slightly, diffei;eht perspecCiv^--^gL^. a student and as being dis- 
abled'. I heard a lot of comments, today/^ about p^eople wanting, pr^bf essit)hal engi-^ 

. neersv problem-solvers, to .^go back to the. spurce> the disabled who ate- having 
p r obieras J ■. I ' ve t a Ike d t o p e op ie at the ^dis ^ le d ' s. t^d eh t s' ' ' c 'eri .t er ; a t S an Di eg o 
more as- ai friend anid fellow, stud&t/an^ found put "^ha^ they^hayfe had problems ^ . 

. . f or whith there were simple solutions 'that • they, cildn'. u know about > di^n ' t* have 1- 
ac cess t 6 the in f orma t i on , ^ or * dldn;' .t€»r'e ali ze^ th a t t hey, ha v e . ^ c^es s t o» the inf or - 
mation. There is equipment . that' s avs^lable ^jihatf;' s ^6t:>.ety well-pv1)li«^ 

J equipment, that they could' use .and that' would be .very.N-h^lpful tV,; them. .There ; 
are: binders', full the ;inf6rination right, th^e .l.n the office. /Tfie-person/vhp^^ 
needed the equipment was. in , the .office also^l yet?»jjthe two ^Idn' t. q^iite 'come to- 
gether. ; 1 ' ye:' n 6 ti.ce4 , in Dir . ■ Murphy 's- cbur s e , . th a t so,me ^ime s ^ p ro j e c t s * ^ ' . 
de s ign are ve ry us ef ul . arid, iend .lip ; be ing {5;^ t in tp-^ immed ia ce s e ry ipe .an d o.t h^ 
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■ emKjip diown: in. the ba^^meiit waiting fo^ a little bit^inprfi.v;orK 
otiie^vstudent^ iV's riQt 'to say these projects are useless; . they:^p^^4 somfe ^. ^ ■ ^, 
\^**f fU£»\T hn\f(i n lot of DOtential, ' ; — • . ■•' 



ERIC 



projects 

otherVstw.v.w..-, 1 ^- - - . - - 

■ development but.^they have a lot of potential 

' ' ■ ■ >•. • ' • ■ ■ ■ ■. ■ " ■ ■ ■ . • •. . , ■ » v., ... - 

^ ' ■ iJm 'Sing -^iiV project with Dr.. l?urphy .fot monitoring {pressure; under ; .Jy :. 

• people in wheelchairs, to somehow prevent pressure sores. This^is fJ^'^^^^P' 
: '-ous probleV and somethitl^ needs to,be done,-^My project looks, like it s going to, 

take many years of work by V and other stMenlis that come ,af tei" me, I m just . , 
■beginning this project , and ' this whole ■engirip^tlng- r^ations^ is jus.t begin- . . 
nSfit^s hot perf^ctrbut Iv.think/that iti ^nd I ^hxnk 1 1. s,,, . ,, y.^^. 

■ -a step in the right^diret^ionv ^ We needj:o focus, on talking to the^right people . . , 
. •getting:.the\lgh^ ChingsVdone. in ;the^^ which they need to be done. . I . . ■. 

• think wW're heading^ in 'that directiorl'., : . ■., . .. . ' •» .. . 

: QUESTION: Ha^;^^"ybu■seen.4ny devices that' have^^a^ .l^'; • 

*•- -pressure- sores? -k"-'- . '■ • "' *; " •:•..■".-'* ■■' ■•/''r:'-\ 

ROBERT CUNNINGHAM: 'Yes.- lV,^;ccibe 'acrosb' different' devices in' th 

I've been to Sharp Rehab' and talke.dvto \he therapists. They were disappointed , , , 

.with their-pneumatic- pre&sire. sending device. I^vasn't^very accurate .pE _, ,^ , ^ 

■ reliable; different people got . different^ measurements and it was questionable. , 
■..■-I talked to them about developing some: sort of a mapping ' system _that wau^d . 

■-measure the pressure 'under pebple all over "'^t?^ ^ ' . 

..' a lot of problems. It doesn' t-- look like- my project- will be finished in the . . . ,. _ 
; ''foreseeable .future, but we're starting, as . I said;. . . - : • -. 

ROBERT' MURPHY: ': -1^^^ looking at the .mate4al--poly vinyl, flouride . ' . : : .. . 

■' electric.^plastic— and- looking at: the_ applications, of fhat. ^ ^ i'v-, --. : ; 

■ROBERT. CUNNINGHAM.:, .The vibrator finger J^^^er .uses ■ thht mat^rial-ja^^ ;,. ' 

•ing.rods". It's worked in 'a diffe.rent\fai'shion. It's, rolled up. like a^qi^^^^^^ ■ . . 

in a oylinder and applying. yc5lti,|es to that causes it to vibrate and . h^t s ,. , ■ . • 

what, you- read.. If -ybu can gd^fK^.way. , you can go in: the reverse^. of that.. ^. . ; ... 

■ n^eirif 'you put sLe 'force ■■oi--:'l'tv it puts. out a voltage and; so -...it has some ^ .. _ 

rorry-icSwfaiv 

■ and Other uiixversities across, the-^^^ . ;,■ ■ .;■ ./ , • . . . v 
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If • Panel ^ 



Teclinology for Eecreation 




CHESTER LAND: The purpose of this panel is to^discuss the role of recreatl?**' 
and leisure in the lives of disablef^ people and to explore ways in which 
nology can .assist disabled and able-bodied people in removing barriers to par- 
ticipation. ~ , . - 

Each of us could present our owh/^^inition of recreation, and all of our 
definitions 'wuld differ. Our chaalenge, then,' is- to present the technologist 
with a problem to solve in a life area so far-reaching and personal as recr^a- ^ 

^ . . ^ ■ • ■ . ■ /'^S . , . • , ; I 

^ Why does recreation not enjoy a ^higher meafting in this society? Why is it, 
when funds are cut, recreation is the 'first to be eliminated? 

^buring the days of the industrial revolution .in the United States, factory 
workers' were given, breaks to "recreate'* in .order.^o improve production. Soon a 
connection grew between work and recreation. Recreation followed work; in 
a sense, recreatipn was earned by working. What happens .if yoOl don't have ^'job? 
pave you not earned the -right to recreate? If* this logic follows then manyv^ • 
people in our society are laced with the dilemma: How can I recreate when I 
haven't earned it? When this attitude prevails, recreation is notviewed as an 
inherent right, and an attitudinal barrier to participation is preated. - .. 

We are here today to discuss the interrelationship of recreational activi- 
ties, rehabilitation, and the quality of life for peopl,e with disabilities, and 
the part that scientific technology can play. The, following panel members are 
involved iti work related to recreation and technology. They will participate in 
a question and answer session and share, information in ^ their areas of expertise*. 

Ei3il'owing is the list of panel members and their respective af fili'ationa:<„ 

Chester Land* ' ^ ^ . 

Director, Therapeutic Recreation Program/ 
Rancho Lbs Amigos Hospital 
Downey, C^lif omi^ 

• Peter Axelson 
^ Rehabilitative Engineer ^ ^ 

Veterans Administration Medical Center 
Research and' Development Center 
Palo .Alto, California ^■ 
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» ^terti Haqker . 

'•'Peer Counljelor, Supervisor of Recitation 
, Community Service Center for the Dibbled 
> San Diego, California 

- • * m 

. ' ' 

•^i Roy Gash , ^ ^ $ 

Managerf«f the Spoke Shop, Wheelchair Repair Department^ 
Community/ SerVice Center for the Disabled 

San Die^, California . i|« 

• Marri Taylor . - . ^ 

Community Worker ^ , 'Sir ' • 

Community Service Center for m Disabled 
San Diego., California 

iff . \ . :}\ ' t^i'V 

QUESTION: What' are some of thf psychological benefits derived from participat- 
ing in wheelchair sports and recreation? ^ '♦^ 

ROY GASH: I feel more confident about my physical abilities. Racing has ^, 
improve^ my eye/har^ coordination. After finphing. a race I feel great. 

MARRI TAYLOR: I think it's great for people tq^ compete, physically. It's 
rewarding experience whether it's playing cards or playMg foot^i^^^" Competi- 
tion is important to everyone, and sports competition is especially important. 

MARTI HACKER: R^reation counteracts the all too possible isolating effects of 
b^ng disabled;' it provides a way to meet others and a chance ta participate in 
Sitieswith able-bodied friends.. Thus, recreation can eliminate the depres- 
sion that conanonly comes with boredo'm. Health and good body, image are essential 
ingredients, of self-image. Above all, though, recreation can provide fun, some- 
thing that disabled people often fear will forever bS missing in their Mves. 

CHESTER LAND: Everyone owns the right to play, to enjoy playful moments and not 
feel guilty. 

" QUESTION: How can technology benefit recreatiSn for disabled people? 

MARTI HACKER: One of the most important differences between reci^eation for 
. Se-bodied people and for disabled people is the need for additional manpower 
tb help with setting things up for disabled people's use .^echnajogy _can be • ^. 
very useful here, since proper design. ^nd mechanical assis-fes can eliminate the 
riaW for much ex^ra manpower. From a disabled person's point of v^^ew, this is 
L'^lly aTlus since mLt of us do pot like having to ^epend on jxtother person 
anymore than necessary. Mechanical adaptations increase feelings pf, and 
indeed our level of, independence. ' , , \ . 

' ' . \ 

' QUEStiof- . Hw did wheelchair sports and the development of special Equipment 

for these sports develop? . \ 

li ■ ' . \ . 

ROY fiASH- Wheelchair sports have promofed the development of better, Ughter 
and Sre-aurable wheelchairs. All'of the changes in wheelchair designjhave come 
about because-, of disabled peoplev using available equipment and not bei|g satis 
fild with it.-. The men and women*ho participate in sports -d other recreational 
activities h£ve developed modifie'd wheelchairs .to make them lighter, to,fi,t the 
sport/'^atid to personalize the chair to make it fit the individual. . 



The use of wheelchairs in basketball, ^rack,* tennis and off -road activities 
has promoted the growth o,f a new generation of wheelchairs for the active wheel- 
chair user. Wheelchair dfesign has remained basically the same since the 1930s 
when Everest and Jennings started selling their, chair. Until the early to . 
middle seventies, all wheelchairs !were copies bf tKls basic- design. .In the past 
five yeats, however, many improvements in wheelchair design have been introduced. 
These innovations cCair be traced directly to wheelchair sports; the changes have 
been piade by disabled people thinking about the equipment they use. 

I All of the chairs which were designed for^^ports are useful for people with 
arm and hand weakness. The newer, lighter wheelchairs on ithe market today can 
make the difference between a person, being dep6|ident and independent — someone 
with impaired arm strength can push his or her own lightweight chair, whereas It 
would have been impossible with the older models. This increased independence 
is directly related to the many hours spent developing a better wheelchair. 

Quality vheelchair hubs for everyday use are another result of sports. 
There are several differeift hubs being manufactured today. These ate a great 
improvement over the standard wheelchair hub. -Many wheelchair user^ find they 
greatly improve the way a chair rolls. They, too, are especially helpful for 
people with weak hands or arms. ' \ 

Most of the newer equipment on- the market today which enables disabled in- 
dividuals to compete in track, basketball, snow skiing and many other activities 
is the direct result of a disabled person or group of disabled individuals de- 
signing quality equipment for their specific needs. , 

' ■ , . ', \ ■ 

QUESTION: What •are some of the technological-' adaptations made to wheelchairs 
for recreation or competitive use? - ■ . ^ ' ■ 

* t • ■ " • . ■ " . ■■ 

ROY GASH: The wheelchairs used in basketball were th.e first to be modified to 
make the chair -more manageable. This was done by adding a^le plates to enable ■ 
the. user to change the center of gravity. Negative camber was created by using 
a camber bracket to spread the frame wider at the bottom than at the top. 
Excess metal was. also cut from the frame. These changes were standard if a 
person wanted to be^ competitive while playing the game. 

■ , ^- , . . ■ ■ ■ " , \ * 

Today the majority of people playing wheelchair basketballj use lightv^eight 
alloy wheelchairs. These range from Quadra, Quickie or Stainless bas|cetball 
chairs to locally-madfe lightweight non-foldable wheelchairs, j. All of these 
newer chairs have adjustable rear axle positions, quick-release rear wheels, 
adjustable front casters and adjustable back heights. They also come in any 
width 'desired by the user. These new chairs have improved bearings all around, 
«is well as stronger, improved hubs and front casters. They are also stronger 

than the old models. 

*■ :^ , ^- ; . ^ • ' ' . . <9 

The wheelchairs tised in track were originally the basic wheelchair design. 
The same modifications made to the basketball chair were made to the track chair 
except the track chait-had more i?eight cut from it* Some people used sagged or 
" sagging upholstery to lower their center of gravity. Smaller push rims were 
used to increase speed* 

^ ■ Today race chairs are specifically made for racing. Race equipment is <. 
•^designed for the individual and his or her* disability, using the design of the ; 
chair tp increase speed and muscle groups to their utmost capacity. *^ 

* My racing chair is long arid low. I use 700 centimeter wheels and high- 

• pressure clincher tires. I also use Phil Wood hubs.. I use inch-and-a-quart-er 
pneumatics on the front so that I sit about 13 inches off the ground. I have i 



steering handles on the chair because on downhills and curves steering is diffi- 
cult. These. are some .of the adaptations that can be made. 



QUESTION: 



What are the -benefits of cambered wheels and Phil Wood hubs? 



ROY G*9H: Cambered wheels help for stability and turns. You can t""/!"^^^" 
and not have the likelihood of .turning over. There 'are chairs now with variable 
ciers. You can adjust the cambers with a.setting, but they're low production 
cSrs! In addition there are wh.els that pop off. just push the button and 
the wheel comes ^ight off. That helps as far as putting the chairs in. cars or 
Other places. 

I think it would be hard to improve the Phil Wood hubs. If I took my wheel 
•and spun it,- & would spin twice as long as any other wheel in here without a 
Phil Wood.hib. I think' they 're probably roller bearings. ' °! 

sure what it is. They're waterproof and dirt proof and guaranteed for a life 
time. Evi on a very'slight incline you just roll ^-^^^^""".^e' both roll a 
Also you don't have one wheel rolling better than the other; they both roll a 
true straight line. 

QUESTION: Where can you get Phil Wood hubs? i 

ROY GASH: Go to'i bike shop. If they carry Phil Wood hubs, they'll string your 
wheels for $10 or $15. 

QUESTION: We see many changes in the- manual chairs, but what about the power 
chairs? ' 

MARRi TAYLOR- I would like to see- more technology put into the design of power 
SJs I w^uld like to see a chair that can, be used in sand, mud, dirt and 
anv kind of situatiori. I would like to see wider tires on both the front and 
back 1 woulJ also like to see chairs that ^re not all chrome « that they 
don' have that "hospital look." If wheelchairs could be ^-Jf '""J.^/, 
they could get across:, any kind of terrain: that would be wonderful. I d like to 
help any,ane who wants to design that. 

- QUESTION- ,Is there a need for more intermediate range power chairs "^ich have 
■ 2Se aM?ity to travel several miles daily versus chairs that assist individuals 
in and out of cars and vans? 

'mARr'i TAYLOR: - My chair a 24rvolt and it has the capacity to go about' three 
* or four miles in one day. ,> 

QUESTION: Is this range sufficient? • 

MARRl' TAYLOR: Sometimes, but not always. It' depends on 1^°"/"^^^^^ 

chair has. I would like to invest in waterless batteries and a little beeper 

that goesoff at night to tell- me to plug in my chair. 

QUESTION: What moiHfications to the terrain are necessary to make recreation 
accessibl-ei'.to disabled people? - 

: .. 86 : 



CHESTER LAND: In Los Angeles, there's an .accessible path to the Marina. We con- 
structed* a concrete path untfSr the sand and. put rails along it that you could 
move. in and out of. If a person wants to go down to the water, there is a chair 
available so you won't get your cHair all sandy and wet. You can transfer to 
the available chair and move on the concrete path down to the water. If you 
want to walk and use canes, you can do that. .^That's one solution that we tried 
Los Angeles. \ 

MARRI TAYLOR: Also I've been working with the state Department of .Parks and 
^ Recreation and they are really, willing to make all of the state parks accessible. 
I'm also working with the county_Parks and Recreation Department. The more we 
can push to have our ,couiity parklTatid state parks accessible, the mpre disabled 
people wiXl get out into the pub^ljfcci'- I've always run into an ^titude with 
peonle who. say, "I've never seerfcaj^ijpab led person here," and vlook at the 
fl^ht of steps or the rocks or *tj^jj|^erx^nd I say, "Well, gee whiz, I wonder 
why?" It's hopefully up '^hd coming, --it's going to take a bit of doing, and 
V^unfoi^tunifte'ly it's going to. take a bit of money, but tjiere is a need. 

^ - " J 

.We're not asking them to pave all their trails. We're asking them to make 
bathroom facilities accessible, to mak^-" jjritiking fountains accessible^ a couple 
^4 camp sites intetspeMed throughout the campground that could l>e made witb a ' 
little harder-packed dirt or> something like that. There's a new^corabination of 
asphault and dirt and a couple of other .weird things^.they put into it that cart 
make a hard-pack trail. There is a trail in Northern •California — I'm notjsure^ 
how long it is — but it's a special g^^ect aSd a wheelchair can go the .whole 
distance', but t^iat's unusual* As a*d^isabled person,, I'm not asking for total'' 
accessibility; that's impossible. If I can''t get from here 'to there, well, 
that's too bad,?.f>but if there's something that can be done easily, I'nf all for 
it. I don't expect the wholeiworld to be ramped; it's jus^|f not possible. 

f, QUESTION: g How can transportation barriers /to recl^eation be eliminated? 

% If . ■ • . t 

MARTI HACKER: Transportation is t^i^ly the first barrier to recreation for dis- 

• abled people. Because of t^j^ exp^^ of specially-adapted vehicles, many dis- 
abled people do n^ dr:y^e. .There is a tremendous need for inexpensive transpor- 
tation -for disabled people, preferably our own vehicles. Unfortunately, few 
solutions h^e been found, although some seem obvious. For example, severely 
^ disal#led wheelchair users who .want to- drive have no choice except to use ia 

modified va%. VaJb cost considerably more than cars, not to mention the cost' of 
gas aifd upkeep. One poslable solution would be a small* car with seats removed, 
allowing th^ wheelchair user to enter from^the back of the! car, in the wheel- 
.9 chair, from which he or she would also. drive. Such a set-up would also elimi- 
nate %he neej for 'an expensive lift. :In addition J:o getting to. recreational 
events^ driving itself can be a form of recreation. Motorcycles driven from a 
wl^elchair in a sidecar ha"\>e implemented this idea.' Other vehicles, such as 
*. s tree t-legaJ. golf carts> double as recreation and transportation for ''some dis- 
abled pepple. Of courseA modified bicycles, eithet three wheelers or bicycle- 
attachments for wheelcbjjirs, serve the same purpose for short distances. 



• ■ • 

.QUESTION: Peter, why don't you describe the Para-Bi/ce? 



PETER AXEL^N: The Para-Bike is a project that started as an idea which I then 
introduced as a design project for the masters program in mechanical engineering 
at Stanford University. Two students took the project and I served as a liaison 
and expressed the needs to them. The result was the Para-Bike^ the^, first arm- 
powered bicycle for the disabled. Four prototypes of the Para-Bike have been 
completed to date. The current version features. tilt-away cranks for easier. 
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transfer, and multi-functional controlled sidewheels "that permit^desired lean, 
(including no lean). for,con.ering while maintaining stability. The results of 
test riding have demonstrated the. potential and desirability of a hand-pedaled 
bicycle for the disabled person. " * 



QUESTION: Wvat barrier does cost play in prohibiting the availability of chairs 
and 6ther sports equipment to average consumers? ' • • 

ROY GASH:' Wheelchair sports have helped thej^velopinent o^^^^' ^^^f ^Jjf 
mendously.t Many individual! are -now, designifflfeheiV own cha^s, and this is 
^ ^ ^-l ■ ... dJw^^'s still a ma^jor barrier. For* 

ten basketball chains coihiner- ^ 
'.y have a welder or a '^"Z 
for $1,000, less they wheels, 
\ ■ • 

• .'s , .v- 

physfic'aily 



menaousiy;^ vmuy xnuxv xu^aj.^^ j^k , . h 

'bringing about some excellent tiphnology. 
example, if a wheelchair basketball teaiti pure 
cially, the cost can exceed, $10,000 . However ,^ 
. mechanic on the team, they can make all their 



/QUESTION: ,yhat types of ski. equipment have been ;de- 
disabled individuals? , ' : V 



A. 



ROY GASH: • There are curre 
market. Tjj^esC^ include sncp, 
are several large ski ar€ ^ 
for disabled skiers. '. Peter,' 



»vera(t types' of snow, -s^ 
j\whiph are compatible x 
^{Jtiave equipmenf to loa 
f you describe ' th 
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PETER AXELSON: The ARROYA ts-^a 
glass. - Stainless steel edges 
ping, on varying terrain and in ^ 
research is to continue the deye! 
system 'for persons who caiiiio-t^u 
tant, downhiil ski-sledding me^ 
successful integration of thig^ri 



^^ht .on. ''^he • . 

jijsLtwugtion . 

i^iber- 



device* cpns^t 
t oip *fe ur f a c e aliif 

^ condi tions . "M^^ . / 

[d evaluation -^^d-ownhi^ 
ynal skiing eojah^m^ 
must be develo^i'ti^ fa^^^^^^ 

successtui integracxun u. ^^f^f^^^^^M^ 
ARROYA addresses the. negl^ctea:.#& 
V^efit from integration; ^W..^^ ^^^ -f^^^^^t^V^^^ 

of tEhnology towLd ski-s!ed^^|#^ ^^^'^^K^'a "S^^ 
hi;il ski-sl-^-^-*-- T,^oroV^AT-uili a\Tow:*ski%programs fqr. the,;d^satr;^ed.^tc^.f►kf^^ 

integrative 



on? 



nology toward ski-sled*^e=5a^iaejf^opi^ui. 

i~sledding prototal-will alT6v?'^p?:igrams ■ f qr. th^:^5i*sab|ed.tcg^^f^t:;^ 
,tive downh^lk.§1<ling to .jus;t "-^oi^t^ eV^pne , ^^'ir^.-l.::^^^ 

M . u«, v.vUty f V, A RROYA . ■ dp ve loB ed? : . ■ . ■ ''^> 



neyeibpmept Center 
?»rif<?riiia is jrespon- 



QUESTION:^ How:;^%;:the';ARi?Qy^ ^ 

PEtER AXELSONVr'TH^^eiiibifttative Engin^i^^Jj^iig 'Kfeseiritelnd D 
at the Vet'erahs AjfetiStpation'Mfedicfi: Cjneer. in Palo^Alto C 
^sible for the io^^ii^^'-^- ' ^' -"----^-^-^ „.Hon of^ 

Pytototypi 

types ^ eSlis/f ^'ivSr^r^^^^^^^^ ins,tructorVcjinl;?£ 

'^■'f79-^''ii;'^eason,Hh^;p 
i*»^dVat ,^e ski ar/a'sv. iftc.iuding Winter ^kl ' Area^t-JWi^^^t^^^^ 

SS:Snp3ilTnie Ski Summit near — f -v^^^^Bh 
BQO anu anpq .^^ . ^ akas where ski- programs for.'.the .dlsaljlBd 



se 
19 



Werg^^also hel*S'eaci^ of th^ n^ne ski aUas whe.re skl programs fo^^ the dlsal,lBd 
:r^t±liz^ng^%e.l 0 ^imS^oyA I^^c.r^s^^le^s.<,r^l^^ 



prov^ide instructors,, di^able^^fi ^ograi^, direct 
the saf e' operati'pn of the sKi-sled.^ ' % 
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k^^Qwie^ge oh 
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: QUESTION: How ha s*' the ApROY/i been received by disabled ang^^f^-disabled skiers? 

• y ' r- ' ■ ... . •' 

PETER AXELiSON: Demons taxations the ARROYA ski-sled at'^y^^cJi^ instructor 
clinics throughput \the tJniteds States* and in- Norway gener^'te^Mry positive pubr\. 
licity. Each clinic .receiyqd local news^aper^ coverage ^'lid '^^ 

vision coverage. • Th^<^V)bjective; of this, pub \ic*ity was to makie individuals aware \ 
of the opportunity f^r paraplegics to ud^e th^; iq/?J=?oyiq ski-sled, and; to increase 
general public awareness of Che, disabj^ community.. 

Unlike^many other sports and' recreational .activities available to the dis- 
abled person, the J&iRoyA allows d ski^sled uiser.to interact naturally with 
skiers using otherlxyjjjes'.of-adaiStive equipment Ci.e.v skies, boots -poles, etc.). 
This, type of interaction, between ambulatory and. npn^ambulatory individuals is 
not foudd in "wheeld^ir^sports'' (many. recreatiOnstl activities for paraplegics ■ 
and quadjafeglegics tpxid to segregate tl^em f rom th,eit ambulatory friends).. . In 
fact, able-bodiedvindividilals l&lso. vefijoy 'skilng^ ^ It is\there-' 

fore possible thaT^ this ^ki-sled will be- used by bo'th ambulatory and n6n->; 
ambulatory individuals; . . * v* ' " » . 

■ ■■ \ - . ^ • . > ' ■ ■ ■ • 

' .One of the things we ha^ie^ had' .difficuity With is getting outside fundi^ig 
for this kind of »wQiBk. ^i'W^^ h^ye submitted proposals bUt funding sources don''t:.'., • ' 
always recognize the fact that recreation actually needs research . are go^n'g 
to continue to monitor i^Ke evalubtion prbcess df the 'last prototype slM so th'kt . 
we can find a manufacturer Cil|Jat- will *cont^^ with' the next prptcityp^f v >, 

'■' -y ' ■ ^*-'v - ; ' .-.■■^il- . ' ■ • ■ ' ■ W '2' 

QUESTION: Are disabled p^c/ple whcucannot^or do nbt* wish to\be involved in .^com- 
petitive sports relegated tf physical inactivity? '7!} . A .* ■■ ' \. 



\ 



. - MARTI HACKER: Therp We' other jj^creatiori^^ actiyities'f*rfeiqh provide* e^ccellent yV * 
■ ways df improving muscle' tone^ coordination, Girc^l/atioft^^'^ahd. dai?4i,6-vascular - \i »^ 
' eijidurance. . Most rec^reational^jfl^ports are ^^'daf^'tableJfor^maAy disabled people; th^; - < 
• type and 'degree of ^jis'Sbiilti^^det^l^J^ne the' modify Swimming j - . 

is a sport that can be ertgoy^iby ;almo4fc;everyon^^ foi .y''^' 

< include . lif ts and s Icrp ihg a.ccfess f o^ wh^Q.c'hairs . / - ' ^ J; \ ' ; , .,• ^-^f- 

- Bowling is another -^pbrt * th^^rhaS beei9^ adapt^ifor^disablje«^^p^ A 
special chute can be used 'for those wite artskjtoiable'^* t?o ''I'oll ^'t^tfe 



1 ■ Sailing requires help sgttin; 
/possibility for techfiorog^. 



the vStfl t 



Rge 1 1 ing in . an d : ■ ou t of i t-.-^>:*. 



'^Waterskiing is anoth 
. enthusiasts. In San Dieg 
consists of a seat -attached tip two ^hortj: 
easily or automatically released hand gr 
with insufficient hantT strength. 



lier^sport that hajf^^been recently* !adajfl^j^ for:.^is^Hle^;V;:!f. ; 
go ^^ki-chdir* called the Aquabat l^t^ed. XV^s devisee ..^^ 



These are*^but 
isports. One** final 



s "and handlebars . Some typejbf 
r nee%s tb be . designed fc^V'thosfeJ. 



a fei? of'the activities which are *alternativ(?s to competlfeive.^^^ 
wor d — f OP whdB^ch ai r u^esr s*, ea ch ^^iwp rovemen t ' ma de i n ' e ve^,day 
^y^^^^^^Ai^r. >^^4^^ -^-■^tnore.v-fun:: ■ ' ■ ■ ■ 



chairs makes participation In ^recrea|lbij 



^y^ier .ai 

The.^disablied cort^lui^ity ^s now beginning to move .XTito .the main- 



CHESTER L^D: - v& • ■ < 

stream. How many men as children wanted^ to 'be footb^l players but wfere not hi 



enough, or wanted to be basketb^JL-players but w^re not tall enough? Those were 
handicapping conditions. The same jgiitug^on'S.s now^|>eginning to occur among ' , 
individuals who" use wheelchairs'. ?v ^eryone Is riot.-jigfing to be able* to jplay wheel-} 



7eryone 

chair sports, but*" the same leisure^ fieeling can b( 
sports- . ■ ; . • 4, ' ■ ^ 



erived from other 



7 

eatioraal 
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■mARRI TAYLOR: ' •:For me„. f ishing is something very, individual *a^;^»ake8 me Jee|^^ 

areat 1 look upon, fishing as a competitive sport as well^as basketball or any 
E'elL L^^^^^^^^ f^^^ °^ not is competition 

enough- for me* * j.- 



question: " How do individuals, who have not been involved^ in wheelchair sports 
gain access Co communication networks that exist among technology expe.rts? 

.MARR-r TAYLOR: ' valuable information exchanges exist amorig local <=°7"^" °f_ 
disabled athletes, sports enthusiasts, and small businesspeople. A major chal 
lenge for he future will b^ to involve small businesspeople '^^"^^^^f^^ ■ 

• innovations as they come out of the wheelchair competitions. Sports and Spokes 
IrrvaJuabirpSScation^^w^^^^^^^ about wheelchair 
sports aird equipment. 

QUESTION: Are there any national centers where individuals with disabilities 
can receive specific training in sports and recreation? 

MARRI TAYLOR: The Vinland National Center in Loretto. Minnesota /^^ional 

heal thsports -center which offers training to disabled and non-disabled Individ 
- ualB This center provides workshops which focus on skill building in a wide 

rSe ofSyricaractivities. as well as in the area gf health promotion, stress 
' ^nKe^nt. disability education, and medical self-care, skills. Canoeing run- 

S/jSng- swinging; weight and circuit training: cross cSuntry ^Iciing: pulk 

• skiini fnd ice sledding; archery; wheeling; and poling are some of the skill 
:Sas that are aidress^d by the center. Vinland also publishes V.n-L.nes, a 
quarterly newsletter. 

Summary ■ • 

■ ThP rl'eht to ■feniov leisure time through a variety of' sports and" recreational 
! is the rLhttf alimdividuals. including individuals with dis- 

rili ie The\ f n°vfi:ed from participation in- recreation and leisure 

^riuits ;re far-reaching, and include physical, emotional, and psychological ^ 
• benefits. < . 

Wheelchair sports have opened up sports participation to wheelchair^users. 

the a'ctive user. . - 

other forms of sports equipment are- being developed by the rehabilitation 

provisions to; include, persons with disabilities. 

As nersons with disabilities- continue to make their recreation and leisure, 

needs'kn'o:^ aLLces in technology will -n.:!- in this important a^ea As 
disabled and n5n,^.di sable d people continue Pl^y/°fff 
-■ :re-creg%n-':»S^me%n 



BlblloRraphV of Otf^nlzations/Publlcatlons 
Dealing with TechnoloRy for Recreation 



American Athletic Association 

for the Deaf 
3916 Lantern Drive 
Silver Spring, HD 20902 

American Blind Rowling Asisociation 
15 North Bellaire Avenue T 
Louisville, KY 40206 
Phone: (502) 896-8039 



American Camping Association 
Bradford Woods 
Martinsville, IN /46151 
Phone: (317) *342-8456 

Aniericafn Wheelchair" Bowling / 

Association 
6718 Pinehurst Drive 
Evansv-llle, - IN 47711 
Phone:' (812)^ 867-6503 

American .^eelchair Pilots 
. Association , . 
162i East Second Avenue ' 
Mesa, AZ 85204 
Phond: (602) &31-4262 

Blind Outdoor Leisj^jre . 

Development (BOLD) 
533 East Main Street 
Aspen," CO 81611' 
Phone: (303) 925-8922 ^ . 

Breckehridge Outdoor Education 

Center 
P.O. Box 697 
Breckenridge, CO 80424 
Phone:. (303) 45 3-6422 

urage Center. - 
__ Golden Valley Road 
Iden Valley, MN 55422 
one: (612) 588-0811 ■ 

■ ' '> *' ^ 

Disabled Sportsmen of Araerica. 

P.O.. Box 26 
Vinton, VA 24179, 

Health Sports' Inc. 

1455 West Lake Street • 

Hintieapolis, MN 55408 

International Committee of 



V Minnesota Outward Bound School 
^ P.O. Box 250 . 
i Lopg Lake, MN 55356 
* • Phone: (612) 473-5476 




0 



Silent Sports '-^ \ 
Gal^u'det- College 
800 Florida Avenue^ N.E, 
Washington, DC ;^0002. ' 
Phone: (2012) 651-5114 (Voice or TDW 



jJV Mobility. International USA 
P.O. ^Box 3551 • 
Eugej^ev OR. 97403 
Ph^r(503)- 343-1284 

.National Association of Sports 

for Cerebral. Palsied; ^. -^1 
-c/o Craig Huber ' . 

" 66 East 34th Street 
New York, NY., 10016 
Phone: (212) 481-6359 

IJational Park Service " 
Division of Special Programs * 

And Populations > * , v 

Department of the Interior 
Washington, DC. 20240 

'■ 

National Therapeutic Recreation 
Society (NTRS) . ; . 

3101 Park Center Drive, 12th Floor 
' Alexandria , VA 22302. 
Phone: (703) 820-4940 . 

National Wheelchair -Athletic 

Association 
Templeton Gap Road, Suite C 
Colorado Springs, CO 80907 
Phone: .(303) 632-0698 ' 

National Wheelchair Basketball ^ 

Association 
lio Seaton Center - '' J 
University of Kentucky | 
Lexington, KY 40506 V 
Phone: (606) 257-1623 V-^ 

National Wheelchair Softball" 

. 'Association - 
P;0. Box 737 ^ ; 
Sioux Falls, SD 57101 

NHYSRA Lake Tahoe Chapter' 

Larry Young . 

,Box 1636 
i-Truckee, California 95734 
^hone: . (ai6^^^ 

North American Riding for the 
Handicapped Association, Inc. 
. P.O. Box 100 K . 

AshburA VA 22011 



Phbne:-^X703) 471-1621 
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Paralyzed Veteranis of America 
4350 EastrWest Highway, Suite ,900 . 
Washington, DC 20814 
Phone: (301) 652-2135:^ 

Ski for AlloPoundation 
Chris Co lb. Executive Director 
521 Wall Street, Suite 326A , 
Seattle, Wasfilngton 98121 / . 
Phone: (206) 623-2714 

-■ ' ■ . ... .• ■ . ■ • ■ , ' 

Sports* and Spo/ces Magazine ■ 
5201 North 19th. Avenue, Suite 111, 
Phoenix, AZ 85015 
Phoife: (602) 246-9426 

United Deaf Skiers Association . ^. 
Attention; Mr. Gutfran ' 
•Two Sunset Hill Road 
Siinsbury, CT 06070 
Phone: (203) 244-3070 

\j.S. Assbcfation of Blind Athlete^; 

55vWest California Avenue 

BedGh Haven, NJ 08008 I 

Phon^: (609) 492-1017 ' ; ; , 



United States Wheelchair Sports Fund 
c/o Nassau' Community College ., 
Garden City,. NY 11530^ 
Phone: (516) 222-1245 

' / Vinland National Center ■ z ■ ', 
■ . 3675 Ihduapi Road " 
P.O. Box, 308 . ■ ' ; 

Loretto, MN 55357_^ / ^ • 

Wheelchair Motorcycre Association Inc 
b 101 Torrey Street 
Brockton, MA'' .62401 ' 
: .Phone ^ :(617) 583-8§14' 

Jf^^'^lfiiderness Inquiry . ■ ; 

V; :' 1929,' 4th Avenue South . 
<■ UvMinii^apolis, .W 55408 f 

;ij^^h6^i\;^^ 

Winter^il^ark' Recreational Association 
Box 36 . 

Winter Park, CO 80482 ||jk 
Phone: (303) 726-5514, ext., 179 .IP 




Technology foi? the -living Enviroi^ 



RAY LIFCHEZ: In preparing a panel on the subject of technology for. the living 
environment, Cheryl. Davis and I sat down and tpied to^ create iafn overarching 
theme to this expansive issue. We have selected three central issues which will 
help us to focus our individual remarks into a^ coherent framework; The first 
issue which we will adldress is the issue of stereotyping when designing, advis- 
ing, and consulting with disabled clients. Stereotyping is thevfirst barrier 
to the relationship between the client and the technology professional. . . 

The second issue is' closely ^related to the first. Simply put,' this issue / 
is that the means do not always/ justify the end; you cannot expect clients tO; 
accept someone else's concept of wh^t it 3-S to be normal when working with them " 
to solve environmental problems. y 

The third issue is a double barreled issue which combines the issues of 
ageism and genderism. These affe so deeply rooted in our unconscious, but rarely^ . 
addressed in teaching^ or professional work, yAe have often heard it said ^^ut a 
client or to a clien.^^ or family, "Well, tha/'s to be^ expected, aft^r all, he/she ^ 
•*is sixty." Arid as We. approach, sixty, we realize how ridiculous, this statement ■ ■ 

is.- . . - "■ . ■ ■ . ■• 

These interrelated issues will be .examined by the following panel membei:s: * ; 

• Cheryl Davis ' . . . [ 

Consultant in Ertvironmental Issues * v;' 

Berkeley, California .1 \ ; .. /* ■ ' 



Larry Leifer . 
Mechanical Engineer 

Veteran? Administration Hospital; and 
Prof^esor of Me*chariical Engineering * 
Stanford University * 
Palo Alto, California ■ <, 

Heidi Pendleton > . 

Occupational Therapist 

Project Threshold , 

Rancho Los Amigos Rehabilitation Center 

Long Beach, California . 
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Ray Llfchez 

Professor of Architecture 
Univ^fsity. of California,' Berkeley 
BerkI'ley , California ■ 



for the living environment; Transcription oi cue h c ,^ 
not included. • . ; ; ; 

^HEm BAVIS:' .1 feel that lac. .of co^:^^^^^^ ^^^eXoSrin^cSo^ ^ 

fdisabled consumer is a major problem. I would llKe, to use, y _ ■ 
'to illustrate this point. 

in which a disabled person moves through and uses a facility. . 
. ■ '^l^ .n architect :.r"an airport .anage/had b^^^ told. W the facilities. ■ 
without standing up and without reaching very far . ^ ^^^^ 

This incident .suggest, that technical^atters^ 

matters. Th^e is a very^necessary ^f,^^,^^^^^^^, elicie that sub- 

• failure to conmiunicate sufficiently with a cl^^^^^ ^ definition of. the 

. jective experience can. lead designer to a very li^^^ Those other factors- 
Sen1nto°c:n^Si:t£ SSpLer materialize in the.evide,.. of 



the solution. 



: Therefore. Ae .aj or concern ^he .stabUsh^^^^ 
.unication between the. .client and the designer. -We need t° ^ ^^..^ 
the consumer more" £"11^ design process Altho^ ^ sentiment has 

sentiment during the lyernational^^^^^^^ ^^^^ occur. Tirst. 

nqt been translated fSlly into second," the designer . 

giving 'information. ' . ^ . , » 

: in working with clients help them . 

through experience that there is a^particular a^^^^^ ^ _ 

the client has to Icnow what ^J^}^^ ^hat there were a way to . 

_ina_a_"wish list" -kir^ I found that if you simply 

would you like to do it :or^ould you p^^^^^^ „puld come to, mind. 



would you like to do it, ,: or wou^a yuu ^ ^^^^ come t6 mind, 

said. "What would y°.U-l.i»^,e to ^lo absolutely. n^ Tc./elicit. 

. -.be importance or J^^^^^^^ 

SS'^^orlo^Sinfeh^^^ ■' 

: ^ Another -important, issue th,t we ^^l^;^^ ^r^i^e 
ldevices;for;living actively in the^c^^^^^^ 
:ropu'"TrirUmrts"ri .^^^^^^^^ -U-t^s the mobility o. older.ad.lts, Many . 



'•■0 '■■<y''y^ -f- •'.VS. 

. . elderly people 'are: de'prived definitively and sensarally becaifee'^ they >i« isolated- 
.. from society. ."^^^ . 

. : ■ : , ^'--.Z:: ■ ■• ■ . ' •/ .. v v.\- . . 

A colleague of mine knew" an older woman who was given a^^ower chair for - 
demons tr a tit»n purposes for a period of; several inont]^. At thet^nd of this' time * 

■ ■ she didn' t 'vant to give -it baclc,; She cried becaiiseF she ]jad )3eg*un to dp things/ ^ . 

again whiclf: had not "been possible for many ye^a^ * • , 

" . ■ • • ■ ^ ■ h ' ■ . . '.^ ■ ^ * , ' ' ■ ■ ■ ' • " •'■ 

* ■ Age stereotyping limits a client's potential and promotes a rigid, c^tegor- • 
ical way of . thinking . To say that one device, is suitable for -people aged 20-40 . o 
while angtlier is 'only suitable foV those ^ver 65 places restrictions arid, limit a- . 
. tions on people as individuals, regardless of age. ' > . \ , * 

■ , ... •,. . ^ ; , . ■• ;••'» ■ * ' ■ ': -.^ '■• ^ : H ^ ■ ' •■ .■ ■ 

" .: . . I 'notj^ced in Europe the permobiie; for example, has a wide^vaXieti^^^^^^ 
mode'lsi 'in^ludinfe of aia things a: trainer for children, ,tt caji b^cojvjt^^ 

■ . by someone accompainying thp person until'they' re responsible iehbugh^.tp operate * 

it themselves. . That's marvelous. That's a very foreign way pf^ thinking about^^ 
devices in this country and I* do. feel tKat it comes from, not involving the dis-,. 
. abled people themselves . enough, or the parents enough. It may be very difficult 
• for the parents of disabled, severely disabled children to realize that in a few \ 
^ears when you. can no longer lift this cute little tyke up; in your arms and 
carry him up the stairs, you^'-re going to want to^/ think a .^od Weal more^about ^ 

* modifying the environment and. also having the appropriate.jdevices^ for that ^ •' 
• . person, ./'it's very Sifficult to reach those people and get ' them thinking: about . 

. it but I think,- again, it affects th^i^'inarket and it has some manufacturing 
' implications, alsb. ' • '■ 

. / •■ . ■■ \, ' J ■ ^, ' A '/ 

: Sexuaf .stereotypes constitute another fprrtd/'dable.. a^a of; concern, First 
thcire is a very common assumption that women are less physically 'active than . 
men; . Until.,several years ago womien were not so involved' in mo^torcycling, .moun- ^ 
/ .tain climbing and other higH risk. activities. . Consequently, there have been , 
more males than females who are ' traumatic quadriplegics. However, now thai- 
women are more active, one can. expect the proportions to change. Unfortunately, 
women who are not involved in wheelchair athletics . of ten do not know the options 

* ■ . f or manual wheelchair||. : Women 1;end hot to f ind /out about the ..new technology 

partly because it is simply, hot passed -ori to them. There needs to /be more 
attention to th^ human interface. Tfie process ^ of consumer education is .tpo 
... slow, too^ acg^i^efttal, and. too contingent on the area/in vhich the disabled 
person lives, his/her sexor agfe. 

■■■ As disabled people find, more arid moi:e ef fective ways pf working with design- 

ers, more disabled people may learn'. to define their own. tieeds more ^tlearly, more 
; concisely, and more.- articulately . This can only be. accomplished through con- 
* stant GommuniAation between consumer ; and' desi^^ As communication increases, 

;^ . so will solutions.' . . , ' | > • - " 

H£rDr PENDLETON: I wdfk for Project Threshold , a prpgram which .-addresses some, ^ 
; of the problems' of ' t{ie physically, halijdicapped, and I would -like to address some • 

of the issues W thls' program.. as thfey relate to m^ Projetti Threshold ^ . 

. is :a resource that*was developed in a' rehabilitatiye engineering^ cen^er^ at 
' Rari^ho.Los Amigos Ho^ital. This program, which is funded by the California 
. ■" '.Sta.te Department of J^^abilitation, . is structured tb assist the. client in meet- \ 

ring' individual need^ in the areas of independent living , goin^ back to: the v 
J.'- classroom, or retujr^ing'to work. " \ 

'h^., .' .. Our projeet^perates accor<4ng to a team approach i'nvolving a core staff 
* . is well as reha^iitation engineers^ and commuh^,ty consultants:' .occupational :.. 
therAists, P^ysTcatl therapists:^' speech^pathologists rand nurses,. 






Figure 2. The antiklck deylcie, usdd vrtien ripping lu^nb^er to ke6p the sawed half : o 
from f lying" off the machin^, Is also usefia as a/jconvenldnt.handl^ for guiding v 
the blade of the saw when Jthere is limited fingep: function; \qi^dlt^^^^^ 

■ ," : ' ' ^ • ■ '/'"^ ■ '-^-'^^.^-^ 
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Ill,' lit .t .ii'p III .Mil |>i>uM.iiii is lo intriv'irw th«' iiuliviilnil <li»'iit ronij^rr- 
h. II , 1 V . Iv . Ill .h.. .'Ill' 1 I 'li I iir, till'. .I'.scsMiUMi ( wr ( III our.h t lir j w • i s on' li , i\ , 

1 . V I , \. t !h' 1 ; i n.l.'i'.iiilcn t 1 i \' l lu', ski 1 I , .tiu! 1 1 .it ( lir w.ivs in s'li uh t lu'V wuu I A 
Ilk,- (,> iiui.'.i-,f ttuit I ihlri>iMulrn\r . i'luMi this i n 1 o I'liui t i on is t alvon to j to.iin 
I ;i t il- >■ mr, ! I nr, ■inJ I li t o.ifn J i s russ,-> wli.it sf iv i ^s-; Ai<' . ip prop r i , 1 1 o tor t iio 

. 1 lOMi . * ^ 

It).' ni\.i -Mop I , . .1 1 u.i t i on wliioii t.»k»'s pl.us' in a mod* 1 • lioiiio wh i rh our 
pi.ri iiM u,, .. riu-. i'. .1 l-u.ro luiiliiiip', ov]uii^po;l witli a kitrhm, living-, room, 
Im 1 , M^i', uhl tsithroom. It is stoi;k.si w i t iT nnnitMvnis ^.rs.s i s t i V'o <lov i isss auti nuu'(>-' 
.iSl.- tniniliiio uhioli on.itilos (ho olifiit to dr.iw tloor phuu^ .uul siimihito r^^lli^;- 
(i. ■•itiMtt'-M', \v'itli iho oi]nipniont and .nl.iptivo boli. i v i iM' . Our polit-v i ^; to t rv 
t.' t Mhl t!i.' most vo-,t rttortivr solntiturs to probloiiis. Wt> hoi\in hv looking', at 
i.i t 1 \ I'oh.ivior .lUii vh,ni>'. i nr, tlio w.iv .i por?;on mi>'lit aw .u'tivitv. It adaj^- 

tsh.iviot 1 not .nt I i o it-nt , t lu" sooond st>rntion i to oMrr fonaiio re i .U 1 v 
iv.iilihl. i.,isiivo aovior:,. 11 wf'ro ^^t i 1 1* un.ili lo to tin.! a sohition tiuMi^wo. 
,>'::! h t oiiv.inool'. to v ustoiii Jo^, ij'.n .nul j'.ibrir.ito isjuipinout. 

( ^ 

I lu' ;mo'. ! i nipoi I ant f o ns i do I si t i o n in work inr, with r t i onl is to invv> 1 vo tiu- 
1 n.i 1 \ I .(ii.i I in I hf prohU'iii solvipr, prois-ssos \ lom tho ho)', i iin i . in tlio initial 
1 i; t . I A 1 . As It i . inpoitajnt to toll tlio oliout wliv vou aro askiii,', oortaiTi quo>;- 
t uMi . , Mivo 1 vo I ho in in t ho p roh loiii >;o Iv i uy, \^ roo^-ss ^ 1 i .s ton at f on t i vo 1 v , aiui 
tllo\. tiu . Itoiit to vilil'i-t soiiio ot» tho jusnsss.s. Ottiai tlu' olioiu v',aiiis tlio 
.kit; .1 M.in,'. liis/|ua- own prohloiii solving-, ju-tUH-;;;, initiatiny^ nation, t.ikinr. 
.,Miri. !, . Jn^!_^n^..{,^l.o'r i nr._ i ndoj^iauk'ius' .i;^_t_hiy t oi^_dav_ p_roh h'ni^; ^-;nrtaoo. ^» 

N,<t all Aolnlions tv' dailv 11 villi', p is>h I otiis a ro olahorsiti'. Cost oMortivo 
..'luli^-n. .an olton ho a o is m;ii^ I i s lu> d hv loi>kin)', at prohloms r n^a t i vo 1 v . In most. 
,■1 tls V a .o ' ttio is to oroato ^;iIllplt' wav.s gt oroatln^', across. In tho IIH 

> .I-..- . that wo saw last vrsir, wo woro ahlo to como up witli I'ithor adaj>tivt' 
p.iiivioi oi . oiiinio IS' i a 1 I V availahlv oviuiprntnit in h"")". oi tho oaso.s. Tho avora^o 
. trsMinto.l to <-\-\>' (lot oa^;o, whoroas in J^' ot t lu' oasLss we nocdod to sot'k 

. i; • 1 n. ,M 111;/ input whioii tosulttsl in an avt'rap,^' I'-ito ot" $1,^00 por caso. Usinii 
itM , t -po o! o 1 i out -oont o rod apprt>.ioli ro.sults in .i rost o t" t\' f t, i v<' mothod ol 
.1,0,','. 1 nr. imp 1 o so I ut i oiu; . 

X 

i iM.ilh, , I'd liko. [o tMiipliasL-o a>:.iin, that it is the ciMisuiiK' r' s rospoiisi- 
:,iiitv t.' oxpross his/tior dos inss. rho oonsnjiu'r m.iv iK'rd to mod i t y thoso 
',...11^-. .i-, pisntioal i I'lp 1 i oa t i oiu; hooomo ov'idont, hut tho oiMisumor should ho 
iu\o!vo.t an. I at loast talk* throurdi his/lu-r noods anil ilosiros. 

: .\::KV 1.i:1 I'l.K : Mv work and inv v-otu'orti i.s with human interfaco. It is a vorv 

> .^i-ip 1 1 sit od task tv> mat oh a por^son, tho' most o x t raor d i narv matduno in tho ^ 
uni\otsv>, wit' a matdiini' mado hv mv own Iwtnds and niv ciwn into I loot. It is 

ir.ipprtant to nsiki^ oort.Tin that wo start with tho porson as an individual, try to 
,„kU. island lii,-/lu>r ahilitii's and disabilitios and \ny\^ tho individual wants to bo 

1 1 ^ i M.- ! i vo or ton vtsirs; t rom now. 

lod.iv wo havo talkt>d a I'.ro at doal about mobilitv and roiativi-lv littlo about 
■ ;■ . ! t i on. .A ;s'W ol.ro. ol ai.ls that sas> ]u^^{ booomiui; pos;;ibIo tor us to 
,.v,n think about buildiiu', aro manipulation aids. Thoso aids croato a now oppor- 
tunitv I OI" ro lat ion;Uiip with tho world: in.stoad ol havini', a ono-on-ono rolation- 
■,hi;" wo now li.ivo a throo point intorartion with tho world. IM like to doscribo 
I -.roblo-. in inv.)lvinr, disablod pooplo in tho task ot" dovolopin^, thoso dovict^s. 

!m -Mu tho i)ro.a'ss c^t dovolopin^ tiio doviot^ bv os t<ib 1 i sh i somo )',oal . In 
,.,,,MUf, I hor.in witii a hvpiuhosis. TluMi I tost mv hvpothosis by takin^^ a stop 
and s!),>.k i UiM to sol' whore- 1 am. I am, thon, froo tt\ cJianj^o my ^oals. 

I'vo boon conoornod with ixotting disablod pooplo into tho dos.ign -process . 
an.l l.ir.io, disablod pooplo roooivo whatovor's boin^ done — from the timo thev 



,uit.a- tho mod ioal environment with a disabling oo nd it ion they bo^Jn to roco 



ive 
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Low/Appropriate Adaptations to the Home Environment 





Figure 7. The metal extender bolted to this key makes it possible to unlock or 
lock this door with limited finger function. Credit: Multimedia Center , School 
of Optometry, U of CA, Berkeley. 



The photographs (credits noted by each) are from Design for Independent Living: 
The Environmsnt and Disabled People by Raymond Lifchez and Barbara Winslow^ 
' Berkeley: University of California Press, 1982 (paperback). New York: The 
Whitney Library of Design, 1979 (cloth). 
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med lea 1 ■ at tent ion. and are rarely cot^ulted as to whether or not they want to be 
made better. That env ironu><>nt * s tough in terms of never asking you what you 
believe about it. We di\i.i^^^tlie disabled j^e^^'son into a rehabilitation/engineer- 



ing environment and so: 
you?" The use'r just 

It is re 1 a t i ve ly 
Becoming a kind of a 
enco the goals set, 
how to get people into 
catij^n, becoming aware o 
way that technologically 
have control means going bac' 
being designed, you could go 
get yourself trained as an en, 
trying to supervise somebody 




s up and- says, "Oh, you need a whee'lchair, don* t 
d doesn't influence the goal. 

rticipate in the supervisory loop of the pra6ess. 
a tever scale al lows you to sTipervise and inf 1 u- 
ougher and what concerns me in particular is 
loop. I believe that is connected with edu-. 

be done and how to formulate your needs in a 
eople can interact with. In the eoctreme, to 
hool. I f you don'^t like the wheelchairs 
h an engineering curriculum some place and 
giVeM" and then do the design yourself instead of 
else who is doing it for you. ^ 



Cur rent . trends in as*sist 
Some have* bells' and whistles 
objective will come back tc 
decide nhat remains in the li 
priately solved by pachines. 
disabled clients still remain: 



devices ^are delivering an array of materials, 
thers have rollers and treads. I \iope that our 
human scale so that we can begin to carefully 
dimension tQ be solved, and what can be ap]jro- \, 
tie important questions when planning for and with 
'Jii^-iere would you like to live? What sort of an 
environment do y^u prefer?" When these questions are addressed first, then a 
living eiivi roiimenrt can unfold in wl^^ assistive devices have a role. Our ■■ ^ 

'TnTs'^rrmr'nrnro^ 

ourselves can cohabitate, a place where devices can enhance our lives. 



RAY LIFCHEZ: r, l' am interested In trying to get a more complete picture of people 
in their environments — people at several environmental levels. The ii^timate 
level, or intimate environment lev^l, can h<i defined basically as the body. The 
'wheelchair and clothing are self expressive ways of telling people who we are. 
The next .level, the dwe 1 ling , environmen t , could be the home or the workplace. 
The dwelling place is a place where we have control over our setting. The third 
level of the environment is the public realm of which we have very little control 

The interview process is a very workable scheme for finding out how people 
re^te ty their environment, and how to avoid stereotyping. Choosing'^-au then ti c t 
sites for interviews is of primary importance. If we wanted to talk to a person 
about, the work setting we would simply say, "Can we join you at lunch at your 
work setting-?" or "Can v(e sit next Co you at your desk?" If we wantpd to find 
out what it was like to be in a public place we would simply say, "Where would 
you like to meet for a drink?" The interview-in-place is a very useful tech- 
nique' wliich helps disabled clients and designers' to understand their own exper- 
ience in a place and to evaluate the working and non-working aspects of the ' 
environment so that plaHs for modifications can be realized. 

The best way to let vendors of state services find out whether or not their 
facilities are accessible is to talk to' the people using the facilities and let- 
them participate as "user consultants." Too often corps of consultants, arc 
rushed into ti facility when valuable information is available from individuals 
at the' site. This approach was used very successfully in Sacramento, California, 
in a project to help state services comply to the code of access. One result of 
the project was a guide called Getting There, a publication consistinj; of sets 
of diagrams which can be used by des igners "and persons with disabilities. The 
format of Gettirig There is in* the style of cartoons which create visual images 
of accessible and non-accessible environments.1 
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In lu'lpl'iiK people in the area of access it is necessary to, go beyond spe 
cific technical atislstance lurormation. Byilding a ramp or locating a light 
switch are design problems which can be solved easily, • The more difficult 
missiorf- is discerning how the disabled individual feels about ,.hls/hei;. envTron 
ment. This can only be accomplished through continued and consistent partner 
ship of interaction between designers and -individuals with disabilities. 
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Dorothy Tombaugh 



Low-Budget Ideas for the Visually Impaired 
in Science 

« 

There are a number of low-cost or no-cost techniques to aid the visually 
impaired to fully participate in the science laboratory. When the term "labora- 
tory observation" is used the tendency is to think primarily of visi^al observa- 
-Li£El?..-^!i°y^y^-£_». S-S.ilSiZ^ ^H!^.? ^ .^^.x-. actory, and thermal observations a r e_ ab 1 e 
to bring considerable informatioh\to the visually- impaired student in* science^ 
An array of .-instruments .add .quantitative measurements for the observer. 

Tactile Observations , . ^ 

Braille paintings and raised-line drawings are particularly important for 
a biology program^ut are needed at some time for all courses. Raised-line 
drawings are made by drawing on braille paper placed on a rubber or plastic mat. 
The tools for such drawings may be any (instrument which does not poke a hold in 
the paper. Among these tools are a tr^fcing v^heel, "popsickle sticks," nails 
with rounded tips and blunt ends of pens^j. Braille paintings are first sketched 
in pencil on cardboard. This is outlined with glue. ' String, rope, buttons, 
wire, sandpaper and bits of cloth are among ithe variety of^'items added to the 
glue to vary the texture. Multiple copies of these braille paintings are made 
by making a model as above using heat-resistant glue. This model is usable in 
the American 'Therwoform Bra Hon Duplicator for making multiple copies of the 
paintings. The goal of these braille paintings and raised-line drawings is to 
convey scientific information, not to be a work of art for display. 

Tactile observations are used for examining most equipment and material in 
the laboratory. A crayfish may be immobilized by restraining its claws with 
small rubber bands; Details of internal struct/ures of earthworms, insects, 
snails and other small animals require models, raised-line drawings and braille 
paintings to clarify the study. Animals as large as a bull frog are readily 
observed manually. The use of tactile observations may require that specimens 
in preservative be removed from containers, washed and put on trays. Human 
anatomy can best be learned from models, skeletons and observing one*s own 
muscles. 

The weight of material placed on a centigram balance is read manually. The 
position of the weights on the beams is determined by counting the grooves. For 
the beam with no grooves, a braille ruler is calibrated so a unit of length i^ 
equated to a determined number of milligrams. A narrow band of clear nail polish 
may be painted on the midpoint of the scale to enable a blind person to determine 
wjien the pointer is at the center point. 



95 



104 



Motle 1 s 1)1 pnuo/oa may be fashiDiK'il \Tom ]c\\o. 'VUc Jello (s pouiLul inio a 
plastir ba}', which I s r^'hU r 1 1 lhI in shape wliili' roolin^',. TIiflsuIs, ropi^ raisins, 
slices o\ dowel rml and other iffiMn.s are used to rejH-e.sent cellular inclusions. 
The ciUKiitlal nature of JelU> ^',ives a realistic nioilel ol c\;t op 1 asm . 

A .?>/ BrailltJ I^ilx^^Lcr turns label tape quickly into readable material for 
blind persons who read braille. It is not ntH^'ssary for the si^;hted pers(*n usiny. 
is lo read braille as it has dia*\s in bi'th print and braille. The W Lar^io Print 
LabcU^r will likewise produce large raised letters for the benefit o\ the visually 
impaired witl\ limited sij;lit. Reagents, shelves, and dLnuuions on eciuipnU'nt all 
need suitable mark Lags. With braille labt?ls and, a tracing wheel, wax pencil or 
narrow tape, lines on graphs and markings on maps are easily identitied. 

Plastic syringe,s are available" in a wide range of sizes. by notching the 
p lunge i» at suitable intervals, <^ey serve as a "braille syringe" for use In 
measuring liquids. ^ 

The visually-handicapped stuilent and a sighted person need a common mode (or 
sharing problem solving and balancing equations. A child's metal SJu-nt lk.x'ird^ 
with mag,netic plastic letters and numbers allows the non-s i ^-.h ted person tti go 
over tlie prolyl em with his f i n;u'r t ij^s . Another way is to use a Br.tilLo 5c:ra/'b/e 
lio.ird for which letters have both print ami b ra il le ^1 e t te rs . With t'he addition - 
i,)f numbers nuide with i:»rint and braille labelers which a're placed on wooden squares 
similar to the letters, the nui to rials are then available to work series of equa- 
tions. (Graphs can be shared when jiieces of pegboard, y,o\^^ tees and string are 
used to Tiiake them. This also serves for a lecture clemons trat ion mcnlel for the 
. s i g h L i' l1 mt'-mbt^r-ti—o f t:he— <-:-Uik«^ — — — ~ , . ... 

Many details of plant growth, vigor, appearance and Ltlen t i f i ca t i on are avail- 
able through m^niual observation. Blind students liave shown competence in grafting 
to ma t oi} s a nd y>o t a t o p 1 an t s . 

\ - ■ - 

Unless an odor is pleasantly p^.-r fumed or noticeably i^iipleasant the sightL'd 
person pays scant heed to olfactory stlmvili. The visually impaired iMnploy such • 
stimuli as addi^tional clues for identifying items in thoir environment. In 
chemistry laboratory the technique of wafting an odor is learned. On biology 
field trips tlie identification of plants is aided by breaking the stem or U-af 
to examine its odor. The odor of soils y.lvv cMues to > add to tactile observations 
in thoir identity. 

) 

Auditory Observations 

If instructors verbal izti as they write or draw on the blackboard or as they 
present material on the overhead pYojector, they will not only aid the visually 
impaired but they will also reinforce the learning of all students. When quizzes 
are given on material presented via monies, the blind students oftefi have superior 
scores because they have listened intentJy.to the sound track. Taping 4ec tures 
and then editing the tapes to presol*ve only important infornution needed for 
recall gives the visually-impaired student class notes of excellent (]uality. ^ 

A number of instruments are now ,availabU» with auditory si-gnal's or voice 
output to give the visually impaired greater competence and independence in the 
laboratory. The light seasor is one of the most versatile. of these ins truments . 
It Is small enough to be held in the hand and carried in a pocket.* There are 
several versions on the market hut a IT involve a photoelectric cell to detect 
light and a sound source which increases in pitch with an increasi in the inten- 
sity of light. They also can be used for simjilo non-scientific tasks such a.s 
.determining the location of heading on ^^tionery and whether the necktie or 
scarf at hand is striped, plain-colored or printed. 
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Figure 1. Student at Evergreen Colloge, 
Olympla, Washington demonstrates low^ 
ered chemistry lab bench built for her. 
They planned to build a "larsen" chair 
with oak chair (after seeing the model 
demonstrated by the Tombaughs) for her 
to use with NMR equipment where metal 
wheelchair could not be used. 





Figure 2. Kathy 
Cotman demonstrating 

equipment at Euclid 
(Ohio) High School. 
Kathy, a biologist, 
works at the Cleve- 
land Clinic Tumor 
Reikis trar. 



\ 

Figure 3. Roy Tombaugh building 
adaptive lab equipment in his van 
'Vork^op/' 



97 



pil.it.' .iiul ( l>r t^.uiiriur ol A ilu'iMiiMl rli.inr.f iiuiir.ilr.l hv .1 rli.mv,*' in rolor. 

It will NuMtr t iiit'U i srii:. in .1 roloiW'Ss ■.olutioii In a bur. 'I, ,1 rvlin- 

o\ A vo 1 uiiu" [ I i tl.isk.^ \\y plariiir, a t i lu'.rr on t ho luirot .it tho point whoio 
tlu- toni- oi t iu> \ sonsot* (ii.ui)',o»i , tlu'^ lino^; i'trlioil oi\ (ho i'.inss caw lu' "10. ni" 

bv oountin)', t ho lint■^; with a I i n>',i' i im i 1 of pl.istir rnr»l. A^'i-nr.iv'v is vioiMMulinil 
on t lu- i nil i V i .lu.i 1 ' ^; oxpor i oni't> , ho^uin^'. , nhi jivnuui 1 Ji'Xtoiitv. Moit> ^,oph i s t i im t od 
i nst i-unu^nt .It i>Mi tor jM-orijio p ro 1 o i on.i I work is .iv.iiUihio .it i'.risUoi- rost. 

in 111 i i-ioh i 1^ I o,v,v (ho 11 r.ht sonsor will dotiTt ^'.rowtli ns shown hv .1 i-)Kinr,o in 
t r.nisiiii sj; ion ol lij-ht thronrji a hioth ^;olntil1n .imi i-oi-t.iin ol (ho solid modla. 
A oh.niv',o in i^ll i j< dotoi'tod hv tho I'h.mi'.o in t ho 00 hu" oi t ho indir.it or .nvl vi 00111- 
p.iiistMi st.ind.ird luodi.i with lh.it ot tlu' tisst m.i t c> r i a 1 . Tho picssmu'o ot y^Ay. in 
.1 oult\iii' is shown likowij;o hv .1 rh.nv',o in t lu' p.r;sn)',o ot li)-,ht t hrouj'.h t lu' iiu'dinm. 

In i'oiiotirs thf I ir.ht sensor iiuiv ho vi.s,isl to vl { t t o i\'n t i n t o luMwi'ini )',roon vUid 
.ilhino t-orn. It isin ho iijiod to i nd i r .1 1 o .r o 1 o r ditloronro (hnt not wh.it oolor) In 
i',i'not if oorn. I'or riumtinr, kornols. ol vl'IIow .md pnrplo oorn tho usi'r oi 
1 ir.lit' si-nsor soon Usirns tlu> h i ,r,lior t rh i nd i oa t os ' vo 1 I ow and tin- lowi-r oni' is 
pnrplo. l.iotilo ^u>nso d i I t o rojH i .i t liot wotai smooth .iiul rmiv-h ^;in;taros. Ca>Uir 
dilloronros in Inr lavit.s anini.ils is lasidilv dotis'tod. l^ruit t 1 ii's aro too 
>,in.ill lor o K.uii i n.i t i on hv v i su.i 1 1 v - i nip.ri rod porsons with prosont i ns t r nnion I s . 

In physics lahs tho \ \y}\l ^u-nsor will .mnonnco tho ^;winr. ot" tho poiulnluin. 
I I will do t Ol' { t lu- p ro'.oni-o o I \ \y\\l .ind i t s i c 1 .1 1 i vo i iit ons i t v . it ^aaiso.s t ho 
^.aj.UJJ'o A i iiiaj o j^josition ot tho noodlo ot a Ji)',ht motor .md othor i ns t Taiiiiont s . 

Kor i'.Oi>lor,v tho li^.ht soiu^or will indioato diMoriMu-os hotwoi-n I'o hn's ot ^ 
:;oiW;, roi'ks .md niinoral.s. It will iiul i rat o rolor rli.iii^',!-; in tostin>' tor ions 
in soltitioiu;. It dott>ol^. not on 1 v tho dit foronoo h?'twoon hlark .ind wliito hnt ^ 
ah;o shidos <il r,r.iv.s i>n iiiai'n; . Tho lip.ht sonsor will tniu-t. ion host it tlu'ri' is 
a stoadv lir.ht i 1 1 nni i n. 1 1 i nr, t. ho aro.i , A .1" I norosront t ulu' iiiountod vortTo.illv 
hohind )'.i-onnd v\l«l^^^• i snit.dilo liy.ht sonrro tor inanv i n vo ^; t i >:a t i oir; . Tho 
1 ii'dit y^owr.K^i .shonM ho av.iil.ihlo in all srionoo 1 ahor.i t im-'Tl'.s a^; an aid in'makinj',' 
a Vv'ido varii-'tv ot ohst-rvat ion^; . 

Tho .Iti.i ; . c >; , tho ^;lnllul svmroo ii.sihI with !ir,^^t sonsor t roni Srionro t o f** t ho 
Blinil Prodnots, o.m a Lso ho usotl with othor ao rt>ssor i o.s y.ucU a^^ tlu- Li^jinJ ! t^vt: I 
:/!./ ;\ *a f . . I'h i ^,^^'OIllos in two si;',os, ono tor n-St^" in voliimotrio t tasks .md i^vlin- 
dors and tho otlu>r iisahlo with co\Jrc taips. Clir :t\h/s- :iro .m add it ion. il .uh-os- 
sory .ivail.ihlo lor o hooking-, olootru\il rirtniits. 

Anothor tvpo o t" instrniikMU with an audio output i^^■tilo Aui!-A->1on]i'tty r , a 
br.iillo t hoi-iiiomo tor . Th iV ojMM'atos with a continuous tono whioh^is roducod to 
\nr tono whon .1 po i iM iM" on tho Null indicator is rurnotl to tho t ^'iiiporaturo reading, 
oonii^irahl o to that roj; i-^> t l- rii.! hv.tho ^;tainloss stool ]iroho attacdu^d. Auil-A-: 2 U'h , 
A Null indio.itor, can ho oiMUu^ott'd lo othor ot}uipmont such a.s i mpodanci- hr uly.os , 
l.ihor.itorv po t on t i ohk' t or cirrnits or to ro s i s t anco-moasur i in; bridf;os ailowin^ a ^ 
blind i^t'rson tc> toll hv lone whon tlu> rircuit is halancod. 

Tho add itic^n o i" talk in}; cajxicity to instruiiionts is hriinun^: ^;roator uuloiu'u- 
donco in tho lahcyTatorv for pt^rsons who .aro blind. Tho Ta ik 1 mj CAU^alator was, 
tho first instrument to omit vo i.co ^uit put .as .tlu* iiumbors were punclu^d into it and 
wlu'ii tho (\>niput at ion was tMulod. Those calculatars have the same competent-V* as 
others. AddUion.illv tiu^v mav he nr^od with an earphcnic so thov can be used during 
tei^s witliout disturbing lUlu-rs or r, i v i ng, mit i nform.at ion . 

This last vear nuirked the i nj roduc t Litn of a talking, t ho rmome t e r , ThcrnvVoicc, 
by Amorican Foundation for the Blind. Tho unit is housed in a i^.lastic case wliich 
mav bo worn on a cord about th^ user's ni'ck . The the rmo -probe rests in a niche 
of its ouni in the case when it is not in use. The' laboratorv jirobe has a range 
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v^l I (' .uul ii'K. i -it tMs with ciii ariuiMt'v ol tO.!' C . An aiUl i t ilmki I -j^robe 

ill .1 liii'.lui i.inj'.c .w.i i lab It' . Tlii^; i ^; priinarilv fni" rciokin^, but it will 

t i lul a plavf ill uiK,«nuf r ht'iii i s t I'v as wi' 1 I . I'iu* i)iobcs stabilii'.o in st'coiuls after 
iiiuik'Ks i iMi in till' matiTial tn l>t.' tf.sii'ii. I'lu* voin* niav he heard via an t'arj)haut> 
also. • • 

Ailil i t i una 1 A uls ', v 



i'i>i- V i ^^\ia 1 1 i nii^a I reil ^ituUiMits wlm iiavc si)nn.' visiiui, owe nf tiie pr i me, consiil- 
ftatiiMis sliouhl be eoireet 1 i ^',l\t i n^', ier their werl<. lUu'ause oi i ntl i v i clua 1 differ- 
iMUe.s ii\ I'Vi' li i .soitlt-rs there is"; a wide varinnei' in lij'jitinr, neeiis fer these 
stuileuts. I'ins shoulil lu' il i .^u: u.sseil i t h t lie >Untlent earlv iji the year se this 
i-an be adjusted ti> the best use;, *A jila.stie Kmi.s is available at lew cest to en- 
larv»e an aiiM. It substitutes 1 \ir a il i ssee t i nj', mi e riiseo]H' and uiay be usttl for 
read iu)', <is we 11. \ , 

Nanv it ein.s o 1" tuiu i jMiient p ure based f t^r t lu; u.se of si jOit ed students have ra i.sed 
ma rk i n^',s cu; on the p 1 as t i beake rs and e v 1 i nderV. . T im i nj; ilev i ees , map 1 e me t er 
St irks ant! rulei's freiiuentlv have lines depressed snfficientlv to be read with 
the line,ers. ('eo Ki^'.y and ^;ui.>^;rai>liy depa runen t s often have models and re 1 ie f maps 
wliieli need onlv t 1k> addition of braille or ! ar),^' jirint labels for them to be 
usable bv t lu' visiuilLy impairoil. „ 

Ma i list rivun i nj; v i sua L 1 v- i mjia i r ed stucK^nts in seienre presents no nvijor prob- 
lems. There (s little need for exi)ens Lve ecjLiiiMnent for bej.', inn i courses. Im- 
provi'd teelni i (jues , a 1 i t t U' extra eonsi derat ion on the jKirt of all and a sense of 
■ teT^»^i>t^H■4-^•ifv^-t-■Um--w-iIi. belief iL no L just_LUe handjeapped but al l the' members of ^ 
tlie elass. ^ ^ 
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Table 1: Rank Order Matrix of Positions for NTID Co-op Students at Ford Motor 
Company C<\r Kn^;inot*rlng Division, Dearborn, Michigan. 



NTID Student - Mcfjor 



Rank Order 


Electrical 
Engineering 
BSEE 


^echanical * 
Engineering 
BSME 
< • 


Computer 
Science 
BJCS 


First 

Assignment 


Ignition Laboratory 
Support Services 


Mechanical Sys terns 
Laboratory ^ 


Computer 
Graphics 
. Department 
(Programming) 


Second 
Ass i gnment 


— ^ — '. 

' " Electric Engine 
Control 


Electric Engine 
Control 


Electric Engine 
Control f 
(Programming) 


Third 

Assignment 


Special Test 
Eogineering 




Special Test 

Engineering 

(Programming) 


Not Recommended 
At This Time 




Vehicle Engineering 
V ' 

Program Control & 
Chass is Sec tion 





equipment is not prac tical if it is limited to the use, of one student or o 
experiment. The best alternative is the homemade "tin can artd rubber band 
method. These homemade items are disposable and easily replaceci, at little or no 
cost. This method provides the students with hands-on experience, the opportun- 
ity to create something while learning the principles behind the creation. Such 
an experience also encourages the students to use their own creativity and imag- 
ination in problem solving — a skill that will prove useful later in life, in 
higher education and on the jobi This approach *ilso permits a sense of accom- 
plishment — the students are able to take their projects home and show them to 
parents and friends. 

Although adaptations to science programs are necessary to accommodatd dis- 
abled s tudents , '^of primary importance is the students' interest in the program. 
Figure 1 diagrams the major components of vocational awareness i Of those com- 
ponents, the Interpersonal Factors are often overlooked by teachers. Handi- 
capped students need role models with whom they can identify. Too often, these 
rt)les are absent or of a stereotypical nature leading the students to limit 
their career decisions to either stereotypical vocational roles or no career 
planning at all. *When developing a program in science for the handicapped 
s tudent , M\\y inc 1 us ion of the role mode 1 is essential . 
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With this purpose in mind, a videotape. We Know We Can, was developed at the 
National Technical Institute for the Deaf. The videotape uses role models from - 
scientific professions and thereby encourages students to explore all career 
options. * 

1^ 

• ^ Finally, we must not conclude that the modifications for handicapped stu-^ 
dents end with tlieir formal education. We must also consider the employment of 
these individuals and determine what modifications are needed in the work place. 
This is actually a joint responsibility of educators and employers. ■ Educators 
need to know of the career opportunities that exist so as to inform their stu- 
dents. The employers need to be aware of modifications that may be necessary 
and entt-y level positions that are most suitable for a handicapped employee.. To 
facilitate- this process, NTlD's National Center for Employment of the Deaf has 
developed a Job Analysis Model, which matches abilities with opportunities, 
helping both the employer and the job seeker. As shown in Table 1, a job 
analysis shows several entry level positions as well as career steps. No 
position is stated as unsuitable for a deaf person, although we may not recom- 
mend a particular position due to lack of exper-ience or training. 

There i's no limit 'to the potential for handicapped persons seeking a career 
in science — if tlie interest exists and the right approach is taken. 
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David Lunney and Robert C. Morrison 



TaJking and Voice Entry Computers for the 
Chemistry Lab 

At East Carolin'a University we are developing a microcomputer-based Universal 
Laboratory Training and ResearVh Aid (ULTRA) for handicapped students in under- 
graduate chemistry laboratories. The primary goals are to enable blind students 
and students with upper limb disabilities to obta^.n meaningful laboratory experi- 
ence in undergraduate chemistry laboratories, to provide a personal computer that 
'is usable by handicapped students, and to develop an op^-endea professiWal tool 
for handicapped students who, plan .to enter scientific or technical careers. 

The ULTRA system is designed around the popular zilog Z80 microcomputer, 
which is available as a set of assembled industrial quality circuit boards. 
Wherever possible, we use commercially available modules and subsystems to permit 
relatively easy manufacture of the final system. The software will be .available 
on disks and micro cartridge tapes. Some of the software r6utine's will be perma- 
nently stored in erasable read only memory in the ULTRA system. 

The ULTRA system will have two Z80 microprocessors (master and slave), a 
mixture of random access memory (RA>'' md erasable programmable read only memory 
(EPROM),' and both digital and analog input/output capabilities. The master micro- 
processor will, be usedyfor data acquisition-and performing calculations. The 
slave microprocessor w/ll be used to interact with the handicapped user. Two 
versions of the ULTRA system will be available: one for blind students and the 
other for students with upper limb disabilities. ' In the version for blind 
students, the slave processor will function as a talking computer terminal with 
keyboard entry and synthesized speech .output. In the version for students with 
upper limb disabilities, the slave microprocessor will act like a voice-entry 
terminal with speech input and a video screen for output. 

The ULTRA System can* be interfaced to a wide variety of instruments and 
sensors used in undergraduate chemistry laboratories. The system contains elec- 
tronic circuits for conditioning electrical signals from these instruments so 
they may be safely and accurately read by the computer system. Typical devices 
that are being interfaced to the ultra system are pH electrodes, visible spec- 
trophotometers, infrared spectrophotometers, gas chromatographs, analytical 
balances, temperature sensors, titration devices, and others. 

The talking terminal consists of a Z80 microcomputer, a keyboard, and a 
Votrax SC-01 voice synthesizer. The software for the talking terminal uses 
letter-to-sound rules to generate phonemes* (phonetic: elements) for construction 
of words. An appropriate Sequence of phoneme codes is sent to the voice syn- 
thesizer for spok€(n output. Although the talking terminal is contained in the 
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piirtal)U' ULTRA system, it cnn be connected to .any bost computer; for example, it 
could be cdiiiu'ctetl -to a central computer over a telepbone line. Ibis feature 
gives tbe blind student unlimited access to computer programs tbat are available 
tin central computer systems. 

Tbe voice-entry terminal uses an interstate Electronics VOTERM voices recog- 
nition module (VRM) 'for speecb recognition^ a video -<^croen for displaying output 
and a 280 microcomputer to bandle tbe communication between tbe VRM, tbe bost 
(VLTR^M computer, and a mass storage device (tape or disk). Tbe VRM is capable 
of recognizing up to 100 individual spoken words. A user trains tbe VRM for^eacb 
word in a vocabulary by saying tbe word several times. Tbe VRM stores voice pat- 
terns for eacb spoken word in its memory and is capable of recognizing . tbese 
voice patterns wben tbey are spoken by tbe user in a subsequent recognition step. 
Eacb user must train, tbe VRM for bis or ber voice patterns for every word in tbe 
vocabulary be or sbe intends to use. After tbe VRM bas been trained by a us^r, 
tbe voice patterns for tbe various vocabularies can be stored on a disk file to 
be used later. Tbe software for tbe Z80 displays vocabulary word lists currently 
being used, displays information tbat is being sent by tbe bost computer, and c;an 
switcb vocabularies between a mass storage file and tbe VRM. Tbe user can bave 
vocabularies mucb larger tban 100 words by saving voice patterns for vocabulary 
words* on a disk file and loading tbem on tbe VRM wben tbey are needed. 

Most of tbe experiment-oriented software routines run witb a program tbat 
• functions as^ a scientific calculator. Tbis allows a student to cqllect and store 
data from an instrument tbat is making measurements in an experiment and to per-' 
form scientific calculations using tbe data before making bis or ber laboratory 
report. Tbus a bandicapped student is able to bave laboratory experience tbat 
parallels tbe laboratory experience of otber sfudents. Tbat is, be zr sbe runs 
tbe e5cperiment, collects tbe data, performs calculations, and makes a report. 
Tbe calculator program can also be run by itself,' witbout running an experiment. 
Tbus, a student can bave a talking or a voice-entry calculator for solving normal 
scientific problems. 

Tbe ULTRA system enables blind students to perform cbemical experiments in- 
dependently in tbe laboratory. Witb appropriate equipment tbey can mix solutions, 
perform titrations, measure pH»s, weigb samples, etc. Students witb upper limb 
disabilities will still need an assistant to manipHlate equipment and glassware. 
However, tbese ' bandicapped students will be able to control data collection and 
to perform tbe calculations independently. -'■ • 

Tbe ULTRA sbould be available for tbe bandicapped students in two to tbree 

years. Witb tbe belp of tbe Office of Special Education marketing division we 

bdpe to find a manufacturer capable of producing tbe ULTRA system at a reasonable 
cost .(about $8,000) . , 
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Robotic Manipiilatiori Aids in Rehabilitation 



Abs trac t 

» ■ • . 

It has been hypothesized that industrial robotics technology can be adapted 
to the manipulation' needs of people with severe physical impairment. Initial 
tests with programmable manipulators were encouraging whi^^e demonstrating the 
•limited usefulness of j^reprogrammed motion sequences. It was clear that inter- 
active command and control of manipulation would be required for relatively 
unstructured domestic environments). In- pursuit of this objective, the Stanford 
Robotic Aid incorporates: -1) a v^ice actuated real-time programming command 
language to direct' the manipulation task; 2) a non-contact two-degcee-of-freedom 
head*motion tracker to "pilot" the manipulator ; 3) a tactile sensing gripper to 
perform semi-autonomous grasping functions; and 4) a unified command /control 
system to manage the dynamic interaction between a human user and his/her 
"program directed" assistive device. Our concerns touch upon the issues of: 
1) knowledge representation; 2) computational modelg of the spatial environment; 
3) human perception of space and time; and 4) the interaction between natural 
body language ajxd its^ verbal representation. Our experience and findings are 
relevant tp r^abili tation and industrial j-obotics. 

Context . 

The number of disabled people in the U.S.A. is estimated at 15-45 million or 
seven to 21% of the total population (Office of Technology Assessment, 1982). 
The higher figure is indicative of people with all degrees of impairment, and the 
lower figure is indicative of people with severa impairment . While all the esti- 
mates are rough, the magnitude is signif icant . . - The incidence and type of severe 
disability occurring 'in the United States are presented in Table 1. 



V 



The accepted international classification of impairment, disability and 
handicap is as follows (Wood, 1980): 



Impairment: any loss or abnormality of psychological physiological, 
or anatomical structure or function. | 

Disability: . any restriction or lack of afcility (resulting) from an 

impairment to perform an activity in . the manner or within 
' the range considered normal for a human being. 

Handicap: a disadvantage for a given individual, resulting from an 

impairment or a disability^ t,hat limits or prevents the 
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Table 1 

ESWFlATED NUMBER OF PEOPLE WITH IMPAIRMENTS ACCORDING 
•• TO, ETIOLOGICAL (NOT FUNCTIONAL) CLASSIFICATION 

Data are for the United States 
(after LeBlanc. 1973) 



IMPAIRMENT 



ESTIMATED POPULATION 



Paralysis/Paresis (both upper limbs) 
Paralysis/Paresis (both lower limbs) 
Hemiplegia/Hemiparesis (both limbs on one side) 
Paraplegia' (both lower limbs) 
Quadriplegia (both upper and lower limbs) 

Cerebral^ Palsy 

Spina Bifida 
Multiple Sclerosis 
Muscular Dystrophy 
Osteogenesis Imperfecta 

Parkinson's Disease 
Disabling Arthritis 

Upper-Limb Deformity ' 
Lower-Limb Deformity 
Spinal Deformity 

Upper-Limb Amputation 
Lower-Limb Amputation ' 



172,000 
330,000 
3AO,000 
77,000 - 200,000 
38,000 

t 

153,000 - 750,000 

27,500 
500,000 
200,000 
10,000 - 30,000 

1,000,000 
2,201,000 

819,999 
2,916,000 
1,135,000 

90,000 
210,000 
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fulfillment of a role that is normal ' (depending on" age, 
st^x, social and cultural factors) for that individual. 

Thus, a lower-limb amputation is an impairment. The disability could be that the 
person cannot walk. The handicap could be that the person cannot get to work. 
Many people with severe impairments are, in fact, severely disabled and in turn 
severely handicapped in the use of their environment. Ideally, assistive .tech- 
nology supports independent living by reducing disability or removing the asso- 
ciated handicap. The economic potential of independence is considerable. 
. Bowe (1980) estimates that every dollar spent for rehabilitation research returns 
$11.00 in cost benefit to society. ' 

The Need To Manipulate 

The evolution of humankind can be measured in terms of our mastery of tools. 
Tools allow us to control our environment in ways quite beyond our native ability 
Hand tools have become machine tools and/now machine tools have evolved hands. 
We are building general purpose progranrfable machines (Robots) whose primary 
function is to manipulate other 'machines (manually). It is fitting that those 
people who have lost the ability to ditectly manipulate their own personal space 
be among the first to receive the benefits of this evolving technology. . . 

A severely disabled individual is cut off from direct control-of his or her 
own personal space. This individual is unable to use the vast array of gadgets 
which most of us depend upon for our personal and vocational well being. Quad- 
riplegia, paralysis of four limbs, is one disability that impairs the power to 
manipulate. It is typically the result of a traumatic spinal cord injury in 
which neural tissue of the spinal, column is disrupted. When this happens at the 
level of the neck, the person will have neither sensation or muscle control in 
their trunk and legs. Depending on the injury, little muscle control or sensa- 
tion will be available in the arms. Grasp function is almost always* lost. 
Respiratory function, because it is controlled from higher in the brain stem, is 
usually intact. In spite of an overwhelming loss of body function these individ- 
uals have no impairment of their mental facilities and, with good medical treat- 
ment, have a normal life expectancy. This injury occurs with increasing 
frequency, is seven times more likely to happen to males than femaleS and is most 
likely to happen in the age range from 18-22. While statistical data are sparse, 
it has been estimated by Kalsbeek, et al. (1980) that the average*' net'cost in one 
year (AA% direct medical costs; 56% indirect costs) for serious new head and 
spinal cord injury cases is $2,400,000,000 (in 1980 dollars). There are an 
es timatedX 6, 000 serious spinal cord injury cases per year in the United States 
of^vt.hich^bout 1,000 result in quadriplegia. . At a minimum, costs of. this magni- 
tude would seem to warrant the search for good care at lower cost to the individ- 
ual, and society. There are also compelling psycho-social reasons to help the 
disabled achieve full and productive lives. ' ' 

Design Phllosoply 

The design philosopl^' of the "robotic aid" research and development commu- 
nity is based on the assertion that a 'disabled individual is best served by a 
single, general purpose system, rather than a collection of special purpose 
devices. . The disabled, surroiiniied by a proliferation of rehabi li tative g£f3ge ts , 
will otherwise be further isolated from the general populace and public spaces. 
It is important to note that the typically diadic relationship between an 
individual and his/her environment must be replaced by the triadic union of ^ 
environment, robot and usar (Figure 1). 

Wliile it is prema-ture to make de f ini t ive" s ta temen ts regarding Robotic Aid 
economics, i t is clear that those forces which pTopel development of industrial 
manipulators, especially labor costs, are also experienced by severely disabled 
individuals who may have to pay for 24-hour attendant care. For comparison, one 
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may spoculalt' that a widely available robotic manipulation aid would cost about 
as much <is a ptrrsonal automobile and come in an equivalent variety of models. ^ 



Function versus Anatomy , ' 

Before reviewing the evolution of rehabilitative robotics, it will help to 
eX^ T TT llTO the concept of rehabilitation as it is manif'est in the development of 
assistive devices. The dominant philosophy, imp li ci t and ,exp lici t , has been to 
replace lost or damaged anatomy. Functional, consdde ra tions are consistently 
built upon the assumption that the missing lj.mb must be* replaced. ' This approach 
places severe constraints on the control, size, weighty, power and geometry of 
potential solutions. At this time, there is a negative correlation between the 
degree of anatomical fidelity in a manipulator: and the degree to which functional 
performance criteria can be achieved. In exploring the'possibility that indus- 
trial manipulators may be used to satisfy the manipulation- needs of disabled 
people one does not preCend that the aid is part of the user's body. Typically, 
there is no physical contact with the user be^^ond that needed at the command/ 
control interface. While a robotic , aid should be worthy of inclusion in one's 
living quarters, problems associated with cosmesis are far less critical. 

In terac t ive Robotics , , • 

A Robotic Manipulation ^id must be interactive because it serves the con- 
stantly sliiftijig attention of its user. It does not operate in the industrial 
context of repetitious tasks. With an emphasis on ^ f lexibi li ty, it must-operate 
in largely' uns true tured environments where effective use of tactile sensation is 
required. Also unlike industrial robotics, the manipulator must be programmed 
in real-time 'using information entry channels oth&r than traditional keyboards. 
Interactive robotic^ research and development grow out of disparate origins in 
artificial intelligence and master/slave telemanipulation (Figure 2).^ 

Statement of the Problem 



An interactive rS^tic manipulation aid should include the following basic 
features. It must have one or more electro-mechanical manipulators (arms) which 
can be moved ^bout the environment and are cafTable of bringing an end effector 
(hand) to any\pDsition and orientation within a prescribed working volume. Each 
mechanical arnKmust have an end-effector (hand) which incorporates tactile sen- 
sors and can provide .the user with functional information about object location 
and gra^p quality. Each manipulator . and end-effector must be under the control 
of one or more computers (microprocessors) to perform complex behaviors upon 
receipt of task specific commands. The user needs to have one or more input 
interfaces to have complete command and control of the robotic system. To have 
comprehensive awareness of the actions and knowledge of the robot the user must 
have one or more feedback interfaces (e.g., displays, voice output). 

There are five primary application areas where it has been suggested that 
robotic manipulation aids will be superior to other means for supporting inde- 
pendent living by persons with severe physical impairment: 

1. ACTIVITIES OF DAILY LIVING: food jirepara t: Ion ; food service; 
personal hygiene. 

2. MEDICAL THERAPY: limited physical therapy; some forms of 
diagnostic testing. ^ 

3. PERSONAL CLERICAL TASKS: calculator and computer operation; 
use of commercial telecommunication devices; appliance control; 
office materials handling. 
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Figure 1. The USER-ROBOT-ENVIRONMENT triad illustrates that the robot (manipu- 
lation aid) is intended to give the user physical control of an environment 
which ii5 otherwise only the subject of wishful thinking. However, direct user 

< > environment interaction is replaced by a two-stage pathway (user < > 

robot < > environment). The command and control linkage between the user and 

the robot is crucial to effective implementation of the operator's wishes. 
Development of this information transmission channel is limited by our under- 
standing of human information processing and our technology; the robot < > 

environment channel is only limited by our technology. 



HIGH FIDELITY 

MASTER/SLAVE 

TELEMANtPULATION 



GENERAL PURPOSE 
COMPUTER VISION 
AND MANIPULATION 



INTERACTIVE 
ROBOTICS 

Figure 2. INTERACTIVE ROBOTICS research draws knowledge and technologj; from 
both Robotics and Telemanipulation. While Interactive Robotics includes a human 
operator and machine intelligence, the robotics field tends to exclude the 
possibJ.Uty> of a Human operator and the telemanipulation field tends to neglect 
the potetTftai- oj" machine ihtelligence. 
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VnCA'i 1 DNAL TASKS: supervision of indiiB trial automation systems; 
lotujMiU'f autl nt.in i pu 1 a t or pro^ramminK ; assembly and inspection; 
seerelarial work; switehboard operation. 

Rl-CKKATION: control of electronic gai)ies; manipulation in physical 
iMmes sueh .is chess and monopoly; airocational work; painting. 

Thero are three tronditions which must be met by a robotic manipulation aid 
before it can be an economically feasible partial substitute for human c a re- 
taking, . Its manipulative capability must be su f f i c ien t ly K.ood to make it an 
attractive alternative to some classes of human assistance. It must be reliable 
enouy.',h that the user and attendants will be encouraged to use it. Savings (and/ 
or earnj.-wr^ derived from using the Robotic Manipulation Aid must pav for its 
initial'-^ind maintenance costs. 

f 

There are four classical technical ciuestions and two global value questions 
whioh must be considered at each step in the^«^hition of robotic manipulation 
aids. What is the na t ura 1 -l^tiguage used by people to conceive of, structure, 
and implement manipulation tasks? What physical communications interface (s) 
will best transmit input command and control information needed by the manipula- 
tion aid? What c:ontrol structure should the robot have to process multiple (and 
poteiiti illv conflicting) inputs in the context of ongoing activity and its knowl- 
edg.e ot tlu- surrounding environment such that the result is' a smooth manipula- 
tive Si.'(HJt-ncr? What feedback channels can be;st be used to let the user know 
wliat the robot knows and what it can do at any given moment? How does one clin- 
ically evaluate a robotic manipulation aid to assess the costs and benefits 
derived from its use? Who will pav for and maintain the manipulation aid? 

Key C ( ni s_i J \y ri i_t jj^ns 

Kven when the prospective user has no upper llml^f unc t i on ^the^.* are a vari- 
ety of coimnand and control input channels available. Command, usually accom- 
plished with a kt^vboard, refers to\a discrete item of information which 
specifies n t ask / ope ra t ing mode , datum, or label. Control, tvplcally done 
with a joystick or steering wheel is typically used for continuous input func- 
tions such as those required to pilot a vehicle. In most man-machine interfaces 
the liuinan hand is usfd to perform both command and control functions. For the 
(juadripiegic individual this Is not feasible.- Alternative channels are poorly 
understood. Head displacements are limited in range and their precision has not 
heen^evaluatecly While the l^uman voice is capable of making thousands of utter- 
ances, only (itfe or two can be machine recognised per second (a high information 
hand-width with a low temporal band-width). The physiological signa 1 ,,channe Is 
(electromyogram and electroencephalogram) are conteptually elegant but unreli- 
able, lu tiie case of "eye movement c ommand/ con t ro 1 , 1 1 is important that we 
not defeat the normal function of an already vital information channel. It is 
also important to note that fatigue is usually proportional to the degree to 
which conscious attention is required in the control task. Accordingly, input 
iTU)des should be amenable to subconscious performance. It is hypothesized that, 
an interactivpmanipulator interface should incorporate a variety ot command/ 
control ch.Ti^Tiel^ssuch that the operator may choose between them on a moment to 
moment task specilic basi^. 

Information transfer between man and machine must be carefully managed. 
^ Kvery physical disability reduces our capacity to transmit, receive, or process 
Information. Accordingly, the user should specify goals and the system should 
attiMiipt to achieve those goals while th(^ user supervises the operation. I he 
exact divi.sion of labor between man and computer will necessarily vary <iccording 
to (he ta;^k. 
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Th.' i iiai1t'(iu.n-v ol st'Msory feucfback from artificial limbs has severt'ly' 
liinltt'd thfif use f u 1 lu.'ss . Without sensory f uedhack . the control of limb move- 
nit'[ids is ptrfonut'il uptin-loop. Visual feedback of gross limb displacements is 
not equivalent to kinesthetic fei^dhack. - Unlike muscle, tendon, and Joint sensa- 
tions, visual feedback requires constant attention! This high attention state 
leads to fatigue and diminishes the user's ability' to attend Lo other stimuli. 
We ;i^e , at the performance feedback interface, in a position similar to the one 
encountered at the command input interface. Human cliannel band-widths are 
limited and pi^orly understood. At this time we can best jiroceed by minimizijig 
the amount of information processing required of the user. 

"^Cliuical evaluation of robotic manipulation aids is important and should 
be an integral part of the development plan. Witli a history of ' rehab i 1 i ta tive 
devices^^iat have been developed, delivered to tlie patient and then neglected, 
it is imperative that technical people establisli and maintain a constructively 
critical dialogue with prospective users of their product. 

O r ttio t io Te lemani pu la t ion - 

An ortliosis is an exoskoletal structure whicli supports and moves the user*s 
arm. Wliile related to exoskele'tal bracing, the term seems to liave achi(^ved wide 
acieptancx> only at about the same time that external power was first applied to 
drive the supporting structure. This line of development produced tlie -first' 
computerized manipulator system at Case Ins ti tute. of Technology during the early 
ISbO's. Tliis four dcgree-of^.freedom (4 DF) externally poyered exoske^eton car- 
ried the par^fclyzed user's arm througlt a variety of manipulation sequences initi- 
ated by the user by directing li head mounted light beam at photo-recep tors 
mounted on -selected ob jec ts J||Heswick and Mergler, 1962; Corell and Wijnsclienk, 
196A). Till s"\ was a milestone project in many respects. The technology employed 
and the concept of computer augmented manipulation were' not to acliieve compar- 
able sophistication for more than ten yearft. 

Tlie Ranclio Los Amigos "Golden Arm" was designed . as an ortliosis witli seven 
degrees-of-f reedom (Karcliak and Allen, 1968). It followed the deslgn pliilosopliy 
of the Case system but did not incorporate any computer augmentation. Direct 
current servo motors were used at each joint and were individually controlled by 
a variety of ingen^ious swi tcli arrays. Several similar versions of this system 
were built. At least one version was whee 1 cha i r inoun ted and batterv ^ififwered. 

Kx tensive clinical trials with the Rancho Arm confirmed that-^o^nt specific 
control was not feasible. This finding confirmed results from the Case^group 
and underlined the need for computer augmen ta t i(?n . Moe and Schwartz (1969) 
comjuiter i zed the Rancho Arm to provide coordinated joint displacement and pro- 
portional control while Freed y, Hull and Lyman (1971) studied the feasibility of 
usiii^', a computer to adapt! v(;Ly aid the user in controlling the manipulator. 
However, these efforts could not overcc)me tfie inherent limitations of an ortho- 
sis which attempted to animate the paralyzed biuman arm. 

Rt^rm) t e Manipulators 

In the late sixties and early seventies work began with manipulators which 
were physically Isolated from, the user and made no pretext of being limb re- 
{ilacements. The designer was now free to follow the dictates of efficient 
machine design for computer control. '/i*^ 

Roesler and Paes lack (197A) , at the University of Heidelberg, were the 
first to use an industrial manipulator and a highly structured work environment. 
The electromechanical manipulator ha'd five degrees-of-f reedom [)lus grasp. The 
inanii)u lator was al)out 1.3 times human scale and occupied a fixed location within 
a higfily structured work station. A minicomputer performed cylindrical coordi- 
nate transformations; stored intermediate points; and integrated the use of 
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th,. KOni'. iiopKins rulvrisltv Ai^Mira I'hvs 1 os 1 ,aln>r a t of v 
,1., 1>>S. S. Imo i.l.i . ot a!., l^UU). Ihoii toui vlo i o I - t i oo vlom 
ipiu' .■.i.i'.p) human ..air. <>voIv,h1 1 i om a piosth.vsls tor shouMor 
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1,,.,., I ,.^.,1 s.rvUo t I oiii luriloli nod soi\'in>\ bowl iooatlons. 

.^n i"l>>Sin, it {Jio VA Now York T i oM ho t i v s CoUtrr, was tho lirst toiiso 
t 1 / . ul Jo I joint in a i o h ali i 1 i t a t i on mail I pii I a t o i . Tlio priuolpal 
t>l, . iiv. wa- to loaoii (ho Mooi and/or ovoihoad sholvos lor ob.jool 
I. 111. oailiost voision had tonr dov', roos -o t - 1 rot- dom plus ^',rasp and is 
.M.d t- as a powoio.l it-aohoi . Iho dovioo was nsod in both lahlo and 
M ,,MnUo>l . ont w»i at Ions . U was controllod hv mooluinloal swi'tohos 
ir, uMupnlanJiun. Analo.' olootronios wo ro nsod to obtain oarlosian 
, -Mlio! and thoro wa-, no p i oy; ramm i ny- oapahilitY> Tho dosign was nsod 
>;,-voial sorond v',onorat ion ft- 1 o so op i n^. "^11^.^ ii I a I o r s . Kxporimonts 
..,,,,.1 ....noiatwai p.>voiod loaohor woro oarriod out Ti\r^thc NASA Jot Vvo- 
I ,(oiv MlMiwhoio a manipulator witli throe additional do^roos ot 

tii. wiu.t waA mountod on an olootrio poworod whoolohair witli a 
Mii.i !M'..'d voi.o' rooo,;ni t ion svstom (ll<'or, ot al., l^WO- 

tarn.- riojo.t in Iranoo was tho t i rs t to uso a oompnt o r-aiigmontod 
, uhr.ti- ina',t.-i slavo manipulator \ oi rohab i 1 i t a t i vo purposes. Tho 
aor > hi ^Mx dov;roos-ot roodom plus ^>rasp ((atittot, ot al., 1979). 
.,.Mo- MuluJod disoroto morhanioal switohos, a t hroo -dog roo-o t -1 roodom 
,nJ,,,;M, Ku.r|;aniral hoad motion i n s t r nmtMi t .i t i on , and laryngoj^hono iniuit. 
wo tho iM'.t lohotir aid with optloal proximitv dotootors on tho ' tor- 
vi . . romput.M augmentation was aooomplishod witii a minioomputer and 
, , roMttol. Tho svstom had primitive "reflexes" tor obiect 

,t;,,n. Old rrasp. The manipuhitor was programmabh' i n -a high level 

i-ihl, >t repeating preprogrammed motion setpienres. The pro.ieot 
^. ptonoeriug work with sensors, oontrol reflexes, and high 

■ • t \.' n > - 

v\ .M->ottoi Stanford Robot io Aid is the most reoent projoot in tlie 

manipulation aid (Loiter, ot al., 1980, 1981, 1982). _ It 
.-I., ton inrorporato a human soale industrial manipulator (Unima- 

, staiulard mi orop roressor based voioed oommand unit, and mixed 
, ,r<-^nlx\ oontrol sot tware running in five independent tiji c rocompu te rs 

llu lirst version ot this svstem is being used in clinical pretest- 

• , . IX Jorior-o! -t rootlom PUMA-JISO is Ot: torciue ouuor driven with more 

,! oiu-o.i.rs in an all digital position servo. Manipulation is 

• -M r-'. birk.'round whilo user interactions are monitored in the 

,,'"k\SU- like operating svstem (VAl,). The VAl. operating svstom is 
^'.i.. , t 'Mo,;rans and perlorm coordinate t rans f orma t i cmis . Tlie a rin 
'1 i.. ',nu.rv;so.l bv fin executive microcomputer wii i ch integrates voice 

with arn and voice outputs. A two fingered hand incorporates 

■ .^t-^t- s..Msors In response to voice commands the svstem can pertorm 
'./.-u-vd' nanipulation tasks, interactive movement control and deterred 

< ,M..nros This project has been designed to test the hvpothesis that 
,:J. ran -u.ko a valuable contribution to the^rehab i 1 i ta t i on of severelv 

■ : 1 ;ui i V i dua Is ( Fi guro «•'♦) . 
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I'igure 5. The disabled individual C.like all of us) has a spectrum of environ- 
/ment manipulation needs. As represented above, the assistive technology that 

can be applied to service these needsv can be mapped to del^^^it- the cost and 
'complexity associated with increasing Manipulation performance specifications. 

It is most probable that there will be\a continuing need for the full range of 

assistive devices and people. \ 

. \ 
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The specifications for a robotic manipulation aid have been outlined, the 
design philosophy has been examined, and their evolution has been briefly 
reviewed. Though designed specifically to aid the physically disabled,, the 
features of an interactive robotic system have important implications for the 
entire field of robotics. * ' 

Control of One's Personal Environment 

Will robotic manipulation aids replace environmental control systems? Will 
environmental control systems replace single function switches? These and 
similar questions suggest the need for a comprehensive model for the relation- 
ship between our selves and our environment. This can be shown, as in Figure 5, 
to visualize performance versus cost and complexity. Each of these assistive 
technologies occupies a rather unigue "market nitch" and there is good reason tt> 
believe that the different technologies will coexist indefinitely. 

An in-teresting' a^i^ct of technology utilization has to do with Its impact 
on the user's own se^lraage . This is parti*cularly true for persons vjith' 
physical" dlsablii-t-y./ Assistive devices become a part of one's personal space i 
and body image. In spite of possible inconveniences, the user of a wheelchair 
wants his or her style of dress to be typical for the social and physical sur- 
roundings. It is imperative that environmental control systems and robotic 
manipulation aids "suit" the user. ^ v 

Issues Related To Choice 

Trained animals provide one of the interesting alternatives to environmen- 
tal control systems and robotic manipulation aids. Like the case for "seeing 
eye dogs," one can imagine that a monkey could be trained to perform essential 
manual tasks. However, it is noteworthy that, only about three percent of blind 
persons use seeing feye dogs and that this percentage has been stable over the 
last 30 years. It can be surmised that a roughly equivalent percentage of ^ 
paralyzed persons will want to live with monkeys. While animals clearly have a ' 
place on the farm, they are conspicuously absent from the kitchen and office. 

Recent trends in social expectations regarding computer usage and the 
practicality of industrial robotics will make it easier to introduce the con- 
cept of a personal robotic aid. Growing awareness that human-computer- 
intc-raction quality is a major determinant of overall system performance 
(Ketil Bo^ 1982) will lead to a better understanding of human information 
processing and task planning. This general knowledge can, with care knd atten- 
tion, be used to facilitate computer access by the disabled. 

Evolution and Robotic Aids 

With the advent of effective manipulation aids it will be appropriate to 
extend the cdncept by making the aid mobile. This freedom of movement extends 
the user^^phere of influence while reducing his' or her ne?d for personal ^ 
mobility. In other circumstances it may be preferable to mount the n^anipulator 
on the user's wheelchair. In combination with improved telemetry technology and 
techniques for extracting intention information from bioelectric ^signals we can 
envisage a symbiotic relationship between man and machine. 
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Diane Merchant 



Disabled Educators Project 



Disabled people are moving into the educati^on profession in increasing 
nurabets. They are serving as teachers, college professors, administrators — and 
in a host of other educational roles. Though 'barriers to training and employ- 
ment persist, many disabled persons are prevailing to make unique and valuable - 
contributions in the classroom. 

These and otHer statements are supported by a study done by the American 
Association of Colleges for Teacher Education (AACTE) 'as part of its project, 
"Opportunities for Disabled Individuals in the Education Profession." The 
project has sought to increase opportunities for disabled persons in teacher 
education programs and within schools, colleges and departments of education; 
to identify disabled educators and record their experiences; and to encourage 
the education profession to recognize and use the assets of the disabled popula- 
tion. AACTE 's project is part of Project HEATH (Higher Education and the Handi- 
capped). HEATH is a consortium of higher education organizations involved in 
promoting" greater access- for disabled students to postsecondary education. 

The inspiration for AACTE *s work with disabled educators came from the 
Project on the Handicapped in Science of the American Association for the 
Advancement of Science (AAAS) . AAQTE *^aw that it was at least as iniportant^ for 
educators who are disabled to receive the same encouragement and support that 
disabled scientists have received throifgh AAAS. With increasing numbers of 
handicapped children in the regular classroom, handicapped teachers are valuable 
assets to schools. Disabled teachers have a first-hand knowledge of a disability 
and may often have insights into educating handicapped children. They are a 
positive example of success and thus good role models for handicapped children 
and their parents, colleagues, and nonhandicapped children. It is often said 
that attitudinal prejudice is the most difficult to erase. AACTE^s project is 
based on a belief that the classroom is one of the best places to begin to show 
young minds that disabled persons can be and are successful persons. 

Usin^ the AAAS model, AACTE located disabled educators through announcements 
about the project in education journals and disability publications. * The indi- 
viduals who agreed to participate in the project completed and returned a de- 
tailed survey instrument that gathered a wealth of information, including 
experiences of disabled individuals in teacher training programs,, in becoming 
employed, and advancing in the profession. Many persons volunteered the 
strategies that they had ysed to cdpe with a disability and to be a fully pro- 
ductive professional. Some told of technological aids that were of use to them. 



121 

130 



Tho first apparent fact that the survey results showed is that there are 
word people witli disabilities who work in education than anyone would have 
imagined. Letters from people from all areas of the countny poured in and the 
number received surely represents only a fraction of persons who could have 
responded. 

Project participants identified the 'major barriers that *they belieVe restrict 
the full participation of disabled persons in the education field. Survey results 
show that while many of the barriers are not as formidable today -^s they were 
20 or even 10 years ago, obstacles persist and those obstacles are similar 
regardless of the disability. 

It will come as little surprise to handicapped persons that the barriers 
most often cited were attitudinal ones — particularly attitudes held by prospec- 
tive employers that disabled persons could not effectively do the job. Even 
those disabled educators who reported a good college experience of ten encountered 
skepticism or outright refusal by persons 'in a position to hire them. Those who 
were looking for their first job 20 years ago and had to write that they had a 
disability on the application form never even got called for an interview. The 
disabled educators in the AACTE study felt that employers could discriminate 
without appearing to discriminate and that it is to the advantage of the disabled 
applicant to allay unspoken doubts and fears as they are being considered for a 
position. They suggested that the reality may be that it is harder to land the 
first job if you are disabled and believed that direct communication about one*s 
limitations as well as an explanation of the ways that one has learned to perform 
the job in qisestion may be helpful in the job interview. Some thought that taking 
steps to improve employment prospects while still a student, such as attending 
professional meetings and making contacts, would pay off.* 

•» 

Sometimes disabled iJprsons themselves had internalized a defeatist attitude. 
One young blind woman expressed an interest in teaching but felt that even if she 
managed to get certified to teach, that, of course, she would be restricted to 
teaching blind children. She ,did not realize that numerous blind persons are 
working very well in classrooms with sighted children. 

The number two .barrier, according to educators with disabilities, is admis- 
sion to teacher education programs. One illustrative case is that of Olympic- 
bound skier Jill Kinmont Boo the, who^e story was dramatized in the movie "The 
Other Side of the Mountain." She wrote that after a skiing accident left her 
quadriplegic she decided to go back to school and major in education. The 
California university that she chose, however, refused her admission because she 
could not negotiate the few steps into the education building from a wheelchair. 
She was also refused aid from the state office of vocational^ehabili tation on 
the grounds that she wasVtoo severely disabled for them to l?&p her with her 
education. About half of th^ p'roject respondents said that they also faced djftfi- 
culties with counselors who discouraged them often because of the counselors' lack 
of k^nowledge that education could be a viable career for a disabled person, their 
lack of exposure to role models, and general lowered expectation for their clients. 

Happily, the stories of outright discrimination seem to be mainly in the 
past. .The majority, though not all, of current students or recent graduates of 
teacher education programs report very good experiences with supportive counselors 
and college faculty. 

Part of the increased support stems, no doubt, from federal laws such as 
Section 504 of the Rehabilitation Act of 1973. Section 504 prohibits discrimina- 
tion against handicapped persons in federally assisted programs or activities*- 
The AACTE data shows that students are receiving the accomnodat-ions they need 
much more easily today than a decade ago. The kinds of accommodations students 
'often cited were provision of interpreters, willingness by faculty to let them 
tape assignments or take tests in a slightly different manner, or classes 
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^Figure 1. Veter^ teacher 
Jim Benson sees himself as 
a role model for other 
handicapped students who 
have minor physical handi- 
caps and learning disabil- 
ities. Credit: Ohio 
Schools . 




Figure 2. Terrl Seltst, once told by a principal that he would never hire a 
handicapped teacher, toHay successfully Instructs a receptive student at her 
barrier-free el^menta^ school. Credit: National Education Association. 



* 123 

132 



Figure 3, Despite hla blindness, Richard Stolper prepares his junior high 
science students to use a telescope. Credit: American Foundation for the 
Blind. Photographer: Sally Dl Martini. 




Lundberg 
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scheduled in arcosslbU' facilities. Somc^t lines one course was substituted for 
another. A blind student reported taking a two-dimensional sculjiture class 
Instead of another reciuired art course. An art education major in a wheelchair 
had his easel tilted towaVd lUm and his tools put In a place easv to reach. One 
teacher educator wIk>M-S herself disabled stressed the responsibility that disabled 
students have to determine solutions to their o4/n problems first before asking 
for accommodations. Slie Relieves that they will need these problem-sol vlnj', skills 
later on the job wlien they will function to an dven greater degree on their own. 

Just as educators are accejitlng children wl'th different learning styles, 
they also must begin to accept teachers who do the Job in a slightly different 
way. Simply because a teacher in a wheelchair cannot physlcallv reacli the class- 
room wi^idows to open and close them or a blind teacher cannot write on the black- 
board, that person is not disqualified for the job. 

Some graduates take positions In nontraditlonal education settings. One 
recent graduate from the AACTE study did not go into the classroom, but instead 
directs education programs for a rehabilitation center In her hometown. ^ome 
I)eople undertake educational research, ijlnd some team teach. A disability that 
may be restrictive in one setting may rK*)t be a lumdicap at all in another. 

Student teaching is an important part of the degree program according to 
respondents in the AACTE study. Student teaching and other field experiences 
afforded a time to work out one's own classroom strategies. Difficulties most 
often associated with student teaciiing were inaccess i,b i li ty of schools and some- 
times attitudes of cooperating teachers. 

Some, educators reported ci>(npleting degree programs with no particular prob- 
lems, only to face discriminatory certification standards. Virginia, for example, 
still has a statement on the books that certification may be denied a person with 
a "disqualifying handicap." Also contrary to Section 504 is a New York City 
requirement that physically disabled candidates perform a demonstration lesson 
prior to being certified. A disabled education student in a wheelchair has filed 
a class action stiit challenging this discriminatory requirement. 

1/ ^fter attitudinal barriers and barriers to admission into teacher education 
programs, the next most often mentioned obstacle for a dlsabltjd educator was a 
general lack of role models. Not only did the participants in tHe AACTE study 
feel that disabled persons in education had to be mor<? pt?rsistent and try harder, 
but that they also had to do it without the comfort or .^rjgw ledge of others who 
had gone before them. \ 

While the project did not, include a dire.ct study of the technological aids 
used .by disabled educators, some listed them in the course of describing the 
strategies with which they coped with a disability while performing as a 
professional. 

Among the technological aids used by visually handicapped educators were 
taped textbook materials, recording equipment and optical aids, braille writers, 
Optacons, and a talking computer terminal to aid in teaching and* research . One 
blind 'science and, math teacher reported using a braille calculator as well as a 
pegboard with a surface painted- like a chalkboard. Another math teachet describe 
a modified overhead projector with raised lines that he can feel and the students 
can see. He^ also makes use of a brailled calculus text. Another teacher who is 
•blind has etched lines onto ^he blackboard to help him wrdte on the board more 
legibly. * ^ * 

A deaf high school teacher writes that he uses such standard devices as a 
teletypewriter (TTD) and a telephone amplif ier as well as a TV/phone system. t:hat 
is set up throughout ^the, caiDpus. According to several deaf educators, their , ■ 
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buiUilnj's ail' tunilp)HHi witii a sti'obo li^Uit hi additUm to,<i f i alarm. Somo 
Ikmi" i n^'.- liiipa 1 1 I'd i-diuatois n'l^ort vtTv ^\ihu1 sucrt'ss witli the audit> Itmp ainpliti- 
lat Ion svs4em. / 

Chu' j>rot l'^;s(>l• who U>st somo ot his voice in reaction Lo Lho swino flu vareino 
eont invu's /o U'ct.uri' with the aid ot' that t oc-hno 1 o^\ i ca 1 - s t andhy , the mi c rojihono . 
Mauv disalilod oilucators ri'i)i>rr usinj; i>vorlu'ad i)rojoe.tors or slide i>rojeetors in 
t he e/Iassrootn . Learning iiiMc\bleil I'lim-attirs have t<ikeii atl.vanta^e of tape recorders 
to record i-Uissi's and work maVerials. thie cjuactT i p 1 i e ^',r<iduate ot a teacher 
training' prv>^',rani toadies indejHMulent living; skills. She uses technoloK, ii-^a b 
lU'viees siuh as hand i"i>ntrols on her t ransjior t at ion vehicle, and a .sju'ci^il type- 
writer and speaker box phone in the office. A classroom teacher with s^'vere 
artliri.tis says she uses a device called '/Vie liolping ILind to re<ich and y',rii> cdijects. 

In tlu' abseiu:e of technological aids, nuny persons drew qu other sources of 
aid, .';nch a^; i>ther people. A number of t cache r:s with disabilities perforinfd/ 
duties ti^r able-bodied teachers in exihauge ftu' help w i t h t h i ngs they coj/ftlnot 
do. l\>r example, a teacher without full use of her hands suju'rvlsi'd anc/ther's_. 
I- lass fiH' a slun't time in exchiinge for holj) in running off pajiers on the ditto 
macli i ni' . * 

DisabK'd teacliers often enli.sted the aid of students. (hie te<uher who is 
physical Iv luindi capped cannot lead ci'rtain activities on the playgromul, but lK\r 
stutleuts van, ami all clamor to be the leader. She believes that the added 
responsibility is of positivi* value to her students. A blind former teacher in 
Massachusetts agrees. He says that his junior high aged students learned at an 
earlier age that they bear some of the r espt)ns i b i 1 i ty for creating the learning . 
I'uv i ronment . Another blind teacher feels that his blindness helps to build a . 
bi'tter rapport in the classroom, since his students realize that he has- t.o trnjifft»\.' 
their work. A te^^her who is in a wheelchair in MeTnplus has high prv.i>ise for hoir/''-^ 
students. AltlK<ugh she rt^^m'ts some difficulty in being accepted by . ro 1 leagues-, i - 
slie says that her students c^^tegorized as "slow learners" clean up^md wash the 
blackboards without being asked, when t.he.V rea 1 i ze that she feels too weak to do 
the job herself. )^ 

Each disabled educator who pa r t ic Ip'a ted in the AACTE project is listed in a 
resource dir^'Ctory entitled Educators with Di sabi^i'.t tith's :[ .^^ A Resource Caido. 
Copies n^v be obtained under stock number 065-Of)C)-00104~7 ^^^^r $5.50 each from thov. 
Superintendent of Documents, U.S. Government Printing Office, Washington, D,C. 
■'20402. -^5 

■V ■ 
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Creating Accessible Programs:, , 

Some Guidelines for IdentifTlng Needs and Selecting 

Assistive Devices for Handicapped, College Students 



.The task'of responding I'atlonally , effectively, and 'qorapasslpnately . to the 
needs of handicapped students in higher education is, needless, to^^say, a complex 
and multi-faceted one. Most importantly, if is a task that/is .very*, difficult to 
. generalize about. ■, . ' • ; ,' 

is is true for two reasons. In the fi^st place, the ''ne'etfs"\of handicapped, 
students are essentially individual needs. An at tempt / to define- those needs for 
whole categories of individuals by reliance on clinical ^escrlptl"o*n& of the type 
and severity of the handicap is likely to lead to highly unsatisfactory results. 
In the second place, the kind of assistance and support reciuirpd to make college 
programs both effective for'and accessible to a student with -a'^disability is 
determined not only by the capabilities and desires of that student, but also by 
the academic/ physical, and institutional context of the particular college in 
whiph he or she is enrolled. ' 

The purpose of these introductory remarks is not primarily to provide in 
advance an excuse for the failings of the discussion to follow, but rather to 
/ejaTphasize the point that there can be no precise "recipe" for a successful pro- 
gram to accommodate, hand i canto ed students. By^ far the most important ingredients 
"'^ tft any program are the creat!ivj.ty of the people involved and tVieir willingness 
and ability to communicate effectively witfi.each '.other. The most important and 
difficult job of providers of services for handicapped students is to cultivate 
these skills and abilities in themselves and elicit them from othelrs. 

Organization and Purposes . 



j^The remainde 
impo»tant ingredi 
device is the mos 
and .'then select in; 
needs of the hand 
those of the Ihst 

J^iave ident 

rdentific 




r of this paper^^Vill focus on a number of other, perhaps less 
ents in the projpfcss of determining whether or not an assistive 
t appropriate melins to bypass, eliminate^ or overcome a barrier, 
g the aid or device which will^most satisfactorily meet the '» , 
icapped student as well as tho'^e <5f his or her classmates and 
itution as a whole. V > ' - 

ified and will discuss bi'ief ly^^^s^flW^n components of this process: 



ation of the activities 




dh mus/c be made accessible. 



tion of institution^?^ and governmental policies which may 
funding a'n4/or s'et^rLce options. 
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i IIS t i t ut i luis I, in, if t^n-y so duv^ire, take advantage of t his -fact .to\ evade f respQ^ 
siiviiitv t lu'iiisr 1 vi's . KtirLhermorv, aga 1 n ' based on observat ion^ madt' during ' Cht* . 7. ■ 
lirl;\TH ;^ro]i'.t site v'isli.s, few campuses have established the explicit poliqiGs" 
whi^h .iri' necdi'd to, t'Tarlfy. institutional, goals , and objectives in .Chtv aroa^'of^' 
h.iiul i cappt'd student services* • , . ■ ' - ' '• ' 

(liven this situation, the third purpose of' a "policy and'fUnding source in- 
v.ntorv" inav hr thr nH)st intport.m't — that is to clarify for the service provider 
r lie arr.i^ in wi.ich precise intoirmation does exist and alert both the provider and 
i M'^t i { lit i I iii.i 1 ; o I i c y-makL-rs' tci the rieed to address thoise questions in which 
^ueedfil poliv-ii's ilo not I'xist..,' • ' , ' . '■ ■ ■ . . 

n properly carrieci out, this stage of the process should at least provide 
'1 iist ^o^ "( ,ins," "can'ts," .ind "maybes" which will aydid unnecessary ambiguities 
in' r« sp''»nsi- tu itndj-nt requests for* funds or assistance. ^ 

^ < •■• •': /J n .-^ f i'r (jqr. im ■' 't I 5; \ ; . 

' ' • i'hf definition of the t'SSfnt ml goals of programs to be made accessible may 
' rhf si^uKlt' most important sti'[) in this process. In order to achieve the basic 

• rhji.tivis ol iikiking tlie educational experienct' ,icco.ssiblc to the liandicapped 

tu'irnt without (i 1 ni i n i sli i ng the vf foct i vi^nt^ss of educational programs, it is 

• ir t n.i tssirv to develop a standard by which the "effectiveness" of** a 1 ter na t i ve 

• ippro.i lirs to thr 1 earni ng „exper ience can be measiared. That standard must be 
'I' tini d In tt-rins of the fundami-ntal purposes of the activity being evaluated. 
l'«'rli,ip . tlio iu»st troquent error m.ide in the process of defining these purposes 
i - to ionliis*- i(jrm w i t h- subst anc^e . It is of considerable importance that the 
quo-, f ion "Wh.'if .ire you trying to teach?" be answered before the question "What 
riu'.t .1 sf udrnt d'^ to le.irn?" Is ask^.'d. If this is not done, t'he functional 

^'f t^ijui r.-iiu-nt s" Icjr participation in a course are likely to be defined in terms 
ot .'h 'w' i-Ui- nuitj-rial Is currently hein>', taught, rat lie r than wtuit: are the basic 
t,Jit r 1 K-i:.f;j\a I >'.o.ils ot the course. 

li'ii h ((intnsion [)♦• t wi 'o n f o r m and substance is likely to lead to one of two 
urKic, j r .it' 1 e reMilts, i t he r students who are rii.'pal)le of performing the essential 
f nil' t i.>n', pren-qu I s i t v" t ' > learning, the material will he excluded because of a 
t iJ'.. u[uier.s t and i ng of what those essent la 1" f unr t ions a r(% or course requirements 
whiiti frill/ -iri' ess4'ntial will be eliiiilnated to provide access at the cost of 
<• f r • I't i VrMM' !■ ur t in • riiK )r(> , even if these consec] uences are avoided, the solution 

.) t T i d . 'i t- ni. ry be uruiecessar I 1 y costly, cumbersome, or disruptive. * 

! he per t n r iiLim r of the research and evaluation necessary to define purposes 
riM.it, ot (Murse, involve the re s[)ons I h 1 e faculty member or program director. 
J'roperly p r 1 -Ti t jvl , the request that these fx'ople undertake the analysis of their 
"WTi pM.ils ,ind I >1) j t I ves siiould not be unwelcome. The required exc"rcise In pro- 
gi iJii 1 ';se'.sjr;eil t ((.luld be eiifjrmously useful to both faculty and the institution 
.ihiiv*- .'umI hi-yfiiid Its Importance hi arriving at an f)[)tlmal strategy for accommo- 
d jr- i n>'. liau'l i f'apped fifud4-nts. ^ 

; h'liKi t i-^U ! ' >n 'it iijit't I'Hi.i'} l^f'({\n rr-n¥'nt 

-■ * ihl . 'oin[)onent really Involves two disf luef tajiks: ^^r^;t, a simple survey 
cj .-.rlie f iin< f Ions wlil' li are f ( )nv<*ti t iona 1 1 y required by the cour^a' or other actlv- 

' V t../ ;nid < t Mid , ;in •■valuation d\ tln/se functions to determine (a) which ones 
.in I linilnati'd without ( oiiipr om I ?; I j^g. the basic [)urposes of the activity, 
U>) mU\* \\ f»n«"i ar»' .iimriai)!*- fr> " s ubfcit. J t u t I on"-- 1 hat Is, which onej; can hv. effec- 
f i v" 1 7 t.irriid t>iit by r»' 1 y 1 ng . r>ri . a" d I f i er en t [)liyslf:al capability than that con- 

-^en t j oii.j I I 7 r ei|ul r ♦•d , . and («) i/h U h ones can be performed or 5;ul)s t I t ut ed for by 
M . I n>', f f b»' r wi^u. .a'.fi I '{ t I device or a human helper. 
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In order to carry out these tasks as well as possible, a tendency which most 
of us have inherited from our own .educational experiences must be overcome. That 
is the tendency to assume that the only way to solve problems is to attack them 
head-on. We are used to being given problems and then asked to "solve" them by 
applying some standard method or technique. 

There are, however, other and sometimes better ways to "solve" problems. 
Redefinition of the problem can sometimes eliminate it. That essentially the 
approach which allows functions to be discarded as superfluous. >"Going around" 
problems is another alternative — the one which results in the "substitution" solu- 
tion. Direct assault is the third approach, and the one which leads to 'the kinds* 
of solutions requiring the use of an assistive device or a human helper. While 
this approach is, in many cases, either the only or the most satisfactory one, it 
should not be presumed to be either. 

As noted earlier, the preceding four* stages, if completed carefully, will 
provide the basis for either a timely and effective response to the needs of 
students requesting assistance or for rational and cost-effective preparation 
for anticipated needs. The level of formality with which they^are carried out 
will depend on time and staff constraints, but, in one way or another they must 
be done. ^ V 

Evaluation 

I will abbreviate my comments on the remaining ^hree steps. They are obvi- 
ously important, but perhaps because of that 'fact, they are more frequently the 
focus of attention on campuses and therefore less in need of clarification. 



Evaluation of Student Capabilities 

\ 

The most important thing to say about this task is that, if at all possible, 
it should be undertaken as a cooperative effort among <he service provider, the 
student, and the fadulty members or administrators involved. If the students 
for whom accommodations are being made are not available, others with relevant 
experience, preferably zis students with similar disabilities should be consulted. 

This task also offers the opportunity to encourage a mutually-productive 
approach to accessibility among all of the concerned parties. Students, faculty 
members, and college if dministrators frequently operate under the misconception 
that theirs is an adversary relationship. It is not, and one of the more fruit- 
ful accomplishments of a handicapped student service provider can be to dispell 
this misconception, \ 

\ 

Evaluation of Alternative Accomwodation Strategies j 

I will say very little about this task other than (a) it is closely linked 
with the task of assessing functional requirements discussed under number four 
above; and (b) cost-effectiveness is, at this stage, a preeminently legitimate 
consideration. The task of identifying functional requirements may be made con- 
siderably easier if input from interested students is solicited. Once these re- 
quirements ,^nd the goals and capabilities of the student are known, the primary 
consideration becomes that of selecting the approach which will most efficiently 
meet the needs of the current and future population of both handicapped and non- 
liandicapped students within the, fiscal constraints under which the institution 
must operate. 
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Implementation 

Evaluation of Alternative Devices 

There are, as you. undoubtedly know, a wide variety of catalogs, computer 
data bases, and directories to sources of assistive devices, of which the "Assis- 
tive Devices Directory" in the soon-to-be~published NACUBO report. Managing 
Accessibility in Higher Education is one. What that directory attempted — and to 
a limited extent succeeded in doing — was to compile some general information 
about the generic types of devices which have potential application to the needs 
of college students, and to organize 'that information according to general classes 
of functional requirements within college and university programs. While this 
directory is, by itself, not an exhaustive source of information, the organiza- 
tional approach it uses may be a useful tool for application by handicapped stu- 
dent service providers. > Such an application could be accomplished in two stages: 
first, by establishing contact with manufacturers and other sources of assistive 
devices using the lists "of addresses available in the NACUBO directory and/or 
other directories such as thg one recently issued by the Wisconsin Vocational 
Studies Center in Madison; and second, by reviewing the materials received on an 
annual or semiannual basis and organizing the relevant information from those 
documents according to its major functional applications. Such an effort need 
not be comprehensive o'r exhaustive to be useful, nor would it ^pflace the useful- 
ness of the computer data bases which are being '-developed for those institutions 
with the capacity to take advantage of them. However it is accomplished, a well- 
organized and up-to-date information base on multiple sources for devices is " 
necessary to allow timely and cost-effective response to those student^ needs 
which can be best met by assistive devices. 

Listed below are a few considerations and criteria which may be useful in 
selecting among alternative sources: 

• If possible, see the product before purchasing it. Pictures and - 
specifications can be deceptive. 

• Apply a functional approach to evaluation of the product. Make sure 
it will fit in the space where it is to be used; that it is quiet 
enough to avoid disrupting classes or libraries; and that it will 
perform the functions identified as necessary in step? four and six. 

• Consider the adaptibility of the device to uses and users other 
than/ those for which or for whom it is specifically purchased. 

• Consider "do-it-yourself" solutions but do not assume that such 
solutions will necessarily be more cost-effective; sometimes they 
are not . 

• Apply creativity to the selection process. In many cases, items not 
specifically designed as assistive devices can be creatively applied 
to produce inexpensive- solutions . 

• If at all possible, consider products from more than one manufacturer. 
Prices for similar equipment vary widely, and such variations do not 
always reflect differences in quality or capabilities. 

• Use common sense. Investigate both the product and the source to 
determine reliability. Businesses that sell products for the handi- 
capped are nlither more nor ^less reliable than are other businesses. 

As I said at the outset, the most important ingredients in a successful pro- 
gram are the sensitivity and creativity of the people involved, and I have not 
yet come across a prescription for producing these capabilities. 
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Computer-Assisted Lipreaxiiiig 

Training for the Deaf Using The Djmamic Audio 

Video Interactive Device (DAVID) • 

Hlckey (197A), Bukoskl '(^975)', Vlnsonhaler and Bass (1972), and Jamison, 
et al. (1974) have given ample evidence of the effectiveness of computer-assisted 
Instruction (CAI). ' CAI allow^ Increased efficiency Un terms of time and personnel 
needed to achieve generally guaranteed levels of student-paced ^earning perfor- 
mance. CAI with the deaf l;s only' now becoming a more frequent occurrence, accord- 
ing to a national survey taken by VonFeldt (197.7). Boothroyd (1975) and Nlckerson 
et al. (1976) have reported use of CAI and graphic real time displays for training 
speech-prosodlc feature production. Arcanln (1979) has a large project underway 
at the California School for the Deaf for teaching language and elementary math 
concepts. However, little systemic research on a long-term ecological basis has 
been done, according to a review by Hertzog and Braverman (1978). 

Current auditory training and speechreadlng Instruction at the National 
Technical Institute for the Deaf (NTID) Involves a significant amount of drlll- 
and practice. This Is as It should be Insofar as Improving speech recognition In 
the vlsuar and/or audltoi^y modalities Is a matter of time "spend ph the 'tasks.^- 
That is, the^more time the student prai^Lces these recep^tlve )^H1 lis, , t^e greater 
■ the skill he or she will acquire. > > ^ : ^ 

Programmed self-Instruction (PSI) Is the mode of learning best suited tq this 
drill and practice requirement because of Its efficiency! in terms of teacher time. 
Clearly, we could not afford a;, one-on-one drill and practice tnethod of teaching 
for very many students. ■ ** • 

However, current drll'l and practice PSI lit use at NTID does not use some of 
the typical advantages of PSI because of some of the limitations of the medium 
that Is used to present It. 

Let me explain thls^^b^jdel^crlblng a typical speechreadlng drill lesson as It 
is done now without computer Assistance. 

Current Speechreadlng Drill Methods * 

At the risk of over-generalizing and not taking individual instructors' modi- 
fications into account, the typical videotape drill lesson begins wi'th familiar- 
ization of the vocabulary used within the next unit of instruction. The student 
reads the definition of the important and/or often misunderstood words. This is 
followed by a word-to-definition matching exercise and a "use the word in a sen- 
tence" exercise. 
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A unit of Instruction consists of one videotape with ^ sentences recorded 
ii? sequencci. The sentences are made up by instructors in various technical pVo- 
gram majors, such as architecture or printing, or from what is called "survival" 
materials (e.g., going to the bank, going to the post office, etc.). The sen- 
tences on the tape are said twice, then a period of blank tape follows to allow 
the student to respond in one of several manners. Then the sentence is said again 
with the caption ^shown of what is being said. 

^J'he studeYit views and responds to each of the sentences twice. The first, 
time, the student's response task is usually to identify the target sentence on 
a multiple choice answer paper (see Figure 1) . The captioned version of the ^ 
sentence which follows on the tape is used by the student to correct the answer. 
The tape continues to roll and the next sentence in the unit is shown and so on 
through the unit of 25 sentences. 

Then, depending on the instructor's evaluation of the student's ability, the 
tape is played again and a more difficult response task is assignQ,d. Typically, 
the student -may be asked to write the .sentences this time with a key word advanced 
organizer given on the answer sheet (see Figure 2). The first pass through the 
unit is IP familiarize the student with the unit materials and the second pass is . 
to give the student a challenging drill and practice exercise. Again, the stu'dent 
'is responsible for grading himself by watching the captions. Usually, two passes 
of the tape for. a particular unit are required. Some instructors require that 
students demonstrate an arbitrary proficiency level of, for example, 80% correct 
sentence identification or 80% correct word identification of the unit sentences 
before the Q^udent can go on to the next unit. 

Deficiencies ' ^ ^ 

This paradigm of drill does not take advantage of a number of features of 
programmed instruction. First, the instruction does not.piroceed at the student's 
own pace. The tape continues to roll and students'rarely stop it unless they ^ 
need more time to write. Occasionally students miss the target sentence because 
they are still writing when it is played. Also, it is a well-known psychophysical 
fact that a perceptual set of readiness can facilitate performance. That is, when 
the stimulus is given "only when the student is in a state of readiness, his per- 
formance is enhanced. The conventional presentation has no practical way of con- 
trolling the onset of the, drill stimulus. 

The second feature of PSI not fully used is branching. This concept involves 
changing the instructional content or response mode when the student encounters 
difficulty. As I said before, the tape rolls on — mainly because it is very diffi- 
cult to stop, reposition 'and repeat an individual sentence (it requires at least 
20 seconds). Thus the student is left with essentially memorizing the written 
representation of the difficult sentence so he can reach proficiency rather than 
"concentrating on the difficult visual elements of the sentence. 

Thewabove discussion brings us to the third feature of mastery: proficiency 
or criten.on-r(^ferenced learning. PS? is very amenable to the requirement that 
a student learn the given material to^a specified level of proficiency, such as 
90% correct. However, with the conventional videotape medium it is often diffi- 
cult to require a student to watch the entire unit more than twice without a loss 
of student interest and motivation. Thus, students may not master the more dif- 
ficult content of the unit. 

By placing the videotape player under computer control we reasoned that we 
could access the training stimuli according to the best principles of PSI. That 
is, the stimuli could be presented when the student was ready and at the pace 
preferred by that student. Further, we would have the capacity to randomly access 
the sentences allowing, for example, a review of the sentences with which the 
student had difficulty until a set level of mastery is achieved. 
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Name 



Without Sound 



Please Check: With Sound ' 

Course: Spfeechreading 

Lesson: Survival Sentences Sentences 151-175 

Worksheet I: - Multiple Choice Sentences 

Instructions: 1. The speaker will say a sentence twice. 



Watch closely. Circle the letter by the sentence 
you think the speaker said. 



Number: 



151. 



152. 



153. 



15A. 



3. 

A. 
5. 



Look quickjy ijack at the screen for the written 
cap t ion . 



Chec 



k if 



right, X if wrong. 



The speaker will repeat the sentence a third time. 
Watch the lip movements again. 

Say each sentence that you speechread . Speaking 
strengthens speechreading. 



If you need more time to write, stop the tape. 



Multiple Cho-ice Sentences : 




a 

•> b 



J 



What is your 3ocial Security number? 
What is your student number? 
What is your I.D. number? 
Your Social Security number is ybur student number. 

What is your home address? 
Please give me your home address? 
Please give me your school address? 
Where do you live? 

How do you spell your last name? 
How is that spelled? 
How do you spell your , first name? 
Is that the correct spelling? 

What is your middle name? 
How do you spell your middle name? 
Do you have a middle name? 
What is your first name? 



Figure 1 
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Name 



Date 



Please Check: With Sound 



Without Sound 



Course: Advanced Speechreading i 
Topic: Survival Sentences 151-175 
Worksheet III: Key Words 

Instructions: 1. The speaker will say a sentence tyice. 

2. Write what you think the speaker said. Look 

quickly^at the screen for the written caption. 



3. Circle mistakes. DO NOT ERASE mistakes when 
^ you correct your answer. 

The speaker will repeat the sentence a t^ird 
time when the caption is shown. Sdy each 
sentence that you speech read . SPEAKING > 
STRENGTHENS SPEECHREADING. 



4. 



5. If you need more time to write, stop the. tape. 



Key Word(s) 



Sentences 



Topic : Student Information. 



151. student 
number 



151. 



152. home 

address 



152. 



153. spell 153. 



15A. name 154. * 



4^ 

155. resident 155. 
advisor 



J 



Figure 2 
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Management of Instruction " 

A suparatTu yet equally important area of the educational process is manage- 
ment of instruction. Obviously, computer assistance would be helpful 'in handling 
the file cabinets full of speechreading materials and 'the subsequent scoring and 
grading of these instructional materials. Teachers now must rely on students 
grading their own drill work because it is impractical to do otherwise. It is 
also difficult for students to follow the complex series of instructions necessary 
to adapt the drill to their own needs. Finally, teachers who are new to this 
curriculum do not always know which units and/or speakers are more or less diffi- 
cult to speechread. Thus, even with prompt teacher guidance, proper sequencing 
•of drills from easy to difficult may not be accomplished. In fact, I don't see 
how it would be possible for data to be gathered relative to unit and item diffi- 
culty within units without computer assistance. CAI , for example, can keep track 
of the response time required for each sentence ^stimulus . If a particular sen- 
tence has a high latency of response for nearly all students, it can be eliminated 
from the tinpit.- Similarly, if all students get an item correct very quickly , it 
too can be eliminated. Thus the instructional efficiency of each unit can be 
enhanced. 

Lastly, with regard to CAI mana^ment, histories of individual' or group 
student attendance, achievement, and lesson trajectories can be easily retrieved 
for the teacher. History with CAI has shown that there is usually much more data 
available to the teacher than is routinely used. 

DAVID Lessons / , 



Eight different computer-assisted drill methods for speechreading have been 
programmed on the Dynamic Audio Video Interactive Device (DAVID). They are all 
variations on four methods designed by Jacobs (1981) and still in use with the 
videotapes in the learning labs. We ha\^ added to the current computer drill the^ 
capacity to he'lp the student (under his control) with: first, a short description 
of what the sentence is about; second, the letter (s) that is missing or incorrect; 
and third, the word(s) that is missing or incorrect. The student can use this 
help by pressing the HELP key. Each time the HELP key is used some points are 
taken off the student *s score. The score for each sentence is derived by a for- 
mula that takes the nbmber of helps, repeats and the latency for the correct 
response. If the Student uses 12 or more helps and/or repeats or uses a great 
amount of time (e.g., more than two or three minutes to respond correctly), he or 
she must review the sentence at the end of the unit drill. The student can use 
two successive helps before being forced to repeat watching the sentence. The 
student can watch the target sentence again at any time by using the repeat key. 

The response in this drill is to type all the words of the target into the 
computer. The computer screen provides a blank line brokdn according to the 
number of words and the number of letters within each word of the target sentence. 
This response mode was chosen after observing a number of students of varying 
ability use the system, so that its difficulty level was appropriate for most 
students. 

A final feature of the DAVID lesson is gist scoring. If the student is able 
to get the major-content words of thje sentence (even out of order), the sentence 
will be called correct and the missing words will be added and blinked. This 
allows the very good speechreader to focus on getting the message as quickly as 
possible, or the very poor speechreader with poor language usage to make progress. 
We therefore also have the ability to score the students* responses by gist or 
exact words correctly identified. The flow chart of the current DAVID lesson 
is seen in Figure 3. ^ 
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DPiVID ROiH\iicK ' . y ^ ,„ . .. - ■ "■ ' ' 

Our assumption in designing .t'h^ '2?^;^JD research has been that the ibove advan- 
tages of coraputer-as^-Bted instruction do not need further re^eargh but that the 
use of CAI methodology within the context of speechreading drill wi tin the deaf 
should be compared with currently used lab drill methods. This comparison should 
be made in terms of wliat the students learn and their attitudes toward the mode '.- 
of instruction. In this way I am hopeful that the viability of the DAVID instruc- 
tional ^medium will be established and the system will be put into routine use. 
Follot/ing that, further research into the most e?fective and efficient use of ■ 

.DJ\yiD.' lor speechreading can be accomplished. Additionally, there is a great need 
to begin a systematic study of drill and practice methodologies and sequencing 
in general. It is hoped that having computer assistance will facilitate this 

,prpc(*»5s . 

• Current^:^, we are collecting data from a conventlorial Videotape drill control 
group and a DAVID experimental group. We will . accumfilate 30 subj ec ts in each 
group. We hope to demonstrate improved pre- to post-test gains in retention of' 
key .words taken from the drill sentences and placed in novel contexts. We will 
also attempt to demonstrate improved student effectiveness with this type of 
instruction. 

The DAVID system to date has beep based on a Wang mini-computer. We are now 
programming for the Apple 11+ computer which will add color graphics and reduce 
costs from the prototype version by a factor of eight. The new system will use.-, 
the -Panasonic VHS videotape player which adds still-frame and variable-speed 
playback, i.e.,^slow motioni^cven to one-by-one frames of l/30th of a second time ■: 
resolution. We are using Applesof t Basic language wltb^.-some extensions to the 
language writ teri);iri; Assembler . These extensions function as basic commands and 
allow quicker answer' string analysis and correction. 

Future Lesson Development \ 



ibo 



First a word about what kind of pro-ams of instruction should use DAVID. 
In 'essence, if what is to be mastered involves a dynamic sequence of motions that 
must be seen to be learned, then one has Khe material that would lend itself to 
DAVID instruction. Also, there mof/ be a very good reason to add DAVID control 
to an existing instructional television program. That is, DAVID can add student 
interaction in the form of checking for content mastery within an instructional 
TV program. It can be used for simulation and gaming where the consequences of 
various alternative^ afctions can be viewed without penalty, for example in inter- 
personal training, job interviewing, or communication strategy training such as 
is used in speechreading. 

We are planning a demonstration sign language expressive and receptive drill 
lesson. This lesson would be in a "watch - record - compare" format. The student 
woald watch a signed sentence, repeating it as often as necessary to master it, 
then he or she would record their own production of that sentence with a small TV 
camera attached to the videotape recorder. ^Finally, the student could then com- 
pare his recording to the model stimulus. After the student has accumulated a 
hundred or, so recordings, the computer could randomly choose some of the stildent's 
productions and give a receptive sign language test. This format would also be ' 
useful In training teachers of the deaf and oral interpreters to articulate in 
the most visually distinct manner. • 

Summary ^ 

A review of the rationale for use of CAI with the current programmed self- 
Lnstruction has been presented. Current and'^future activities with the DAVID^ 
system ^ave been described. As Dr. Barry Cronln (1979) said, "the DAVID represents 
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a totally new Inn truct ional media combining the color ji mo'tian and sound of tele- 
vision with the interactive caitacities of computer-'ass"isted||lns true t ion. " 
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Robert H, Murray 

Closed Captioning of Motion Rctoe Film fo^ 
Use on iJational Television and for Delayed 
Broadcast by AEfiUates 

Over 75% of all jprirae time network /shows originate on film. Half of these 
shows are broadcast from the original film. The system devised by the Public 
broadcasting Service (PBS) for closed captioning requires that broadcast be made 
from TV tape. It was therefore desirable to devise a means for encoding caption 
-data onto motion picture film. to permit direct TV broadcast fr6m film. 

In 1978 PBS contracted withKochester. Institute o^ Technology (RIT) to accom- 
plish a feasibility study to determine how motion pi-cturejrfilm cbuFd be used to 
carry the caption ' information In coded form. The project^as directed by Robert H'. 
Murray. Of 25 methods sugg,est.q^d, four were chosen for intensive investigation. 
Froqi the four, one was selected for development. This has resulted in proposed 
recOmmencJed pra'ctices for '.the TV and motion picture industry ''which are nbv in' the 
final stages of circulation -for acceptance . Hardware has been developed to 
optically encode and decbde- a data track for both 16mm and 35tmi release prints.. 
One of . the major, networks will shortly be^in broadcasting closed captions directly 
from film'. ' ' _^ . ' • ' ' ^ 

Criteria for the System . ■ . : 

Figure 1 shows. the criteria that were ' established during the feasibility 
study by consultation with both motion picture and TV. industry representatives. 
Heavy emphasis was placed upon the need for a time code to identify each frame^ 
of picture with its one unique address (points 6 and 7). The majority of the 
group also felt. it imperative that .the captions be self-editing, if the film was 
edited to insert comme.rcials, for , 'example*. ' 

Early tests using an optical data track exposed onXo 16mm film confirmed 
that the SMPTE * (Society -of Motion Pict^ure and Television Engineers) time, code' 
/or television could be encoded and' decoded with error ;;ate8 low enough to pro- 
vide the basis for a caption data system. > . .i^ - ' 

■ ' . • V 

Fortunately, the committee thaf designed the SMPTE time cod^ had the fore- 
sight to include some 32 "user bits" within the 80 bits that make up each time 
code. These "user bits" are unassigned; they may be used for any purpose by a 
potential "user" without' interfering with the time code. The ^ 32 bits are divided 
into eight groups (see Figure 2). It was prdposed and accepted that these user 
bits be utilized to carry tne data stream for captions on motion picture release 
prints . . 
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Figure 3. Enlargement from l6mm test 
film frame showing the optical data 
track containing the SMPTE time code. 
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IjHure^A. Frame of 35tnm test 
film showing data track along- 
side the normal sound track. 
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Figure 5. Locations of photographic data records on (left) 16mm and (right) 
35mm motion picture release prints. 
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already been ilett^cted by the data reproduce head and the dump caption command 
sent at tlie appropritite time. 



Data Track Reproductj^oty^lXfrvices 

The data track read heads for bo^h 16mm and 35mm scan an area .005-inch wide 
down the center of the 010-inch wide data track. Film is pulled through the 
device by the, telecine projectors existing constant speed drive rollers. The 
devices incorporate 'means to stabilize the film's lateral movement in relation to 
the film's reference edge. .Adjustments are incorporated for focus and for lateral 
displacement of the area scanned. -Azimuth adjustment is not incorporated sinc5 
the area scanned is so narrow. 

The data read heads pictured in Figures 7 and 8 were developed — in consulta- 
tion with the author — by Harbeck Manufacturing Company, 170 South Avenue, Webster, 
NY 14580. , They both are available for purchase. The 16mm Data Track Reproducer 
was d(jBlgned to install on the RCA'i;P66 projector with only one tapped hole re- 
quired for installation. The 35mm read head was designed for installation on the 
RCA-FR35 projector. It mounts in the already existing holes provided for^S mag- 
netic read liead . A magnetic read head and the data track reproducer Cannot be 
used at the same time. Both models of* the read heads provide, for the film to by- 
pass the units if desired. Both have open threading paths for the Tilra. 

Error Rates and Redundant Encoding 

J 

'Film is not perfect. It is subject to dirt, scratches and other abuse. Con- 
siderable testing has been accomplished. The results indicate that at least 98% 
correct data recovery can be expected. A number of the tests were in excess of 
99^2%* data recovery. This is not sufficiently error-free to form a system without 
error correction in decoding. Rather than elaborate error correction codes, the 
decision was reached to encode each portion of data twice — 100% redundancy. Four 
frames separate redundant blocks of data. Well over ten million film frames of 
time code data have been tested and nowhere was it observ-ed (except for splices) . 
tlvat four consecutive frames were ip error. It is perhaps interesting to note 
that one test loop used to set up the test equipment made in excess of 4,000 
passes through the read head and although it shows considerable wear the data > 
recovery was still in excess of 98,6%. Even with 100% redundancy there is suffi- 
cient capacity to encode captions in two languages .on= the same film and still have 
additional capa.city remaining. 

. « 

Operational Logistics - 

Time code recorded on the optical data track can be used, in two ways , .depend- 
ing on whether the captions are ready when the optical track is made. If they 
are ready, the captj-on data can be merged into the time code user bits and then 
be recorded on the film. This would lead to a single-system composite motion 
picture print coatainirtg all the information needed to broadcast in the closed 
caption mode. If the captions are not ready in time, the time code can be 
recorded on the data track without captions. Later the time code will be used 
during' network broadcast to^ synchronize the caption data which will have 'been 
recorded on a computer storage device called a floppy disk. 

Operational requirements for implementation of the system involve only a few 
adcUtional steps in the production process. 

When the final-cut work print of a film has been completed and sent to the 
network for preview, a picture and-sound transfer to a three-quarter-inch video- 
tape cassette is normally made by the network. This is done by playing the work 
print on a t&lecine chain interlocked with the full coat, magnetic film sound 
track. 
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Figure 6. Relationships on film of picture, sound track and the data track (see 
text). 




^•Figure 7. The 16inn Data Tragk Reproducer designed for installation on the RCA- ' 
.TP66 telecine projector. 




Figure 8. 35mm version of the Data Track Reproducer designed for installing on 
the RCA-FR35 telecine projector. 
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if a magnetic film of the SMPTE time code is also interlocked, along with the 
work print and picture sound when the video cassette is made, then the time code 
can be recorded into the second audio track of the three-qUarter-inch video cas- 
sette. .Master 16mm magnetic film recordings of the SMPTE timte code are available 
to the networks from the SMPTE Working Group Contnittee on Proposed Location ^f 
Optical Data Tracks. ^ 

^he videotape cassette and a script of the film (if available) is then sent 
to the National Captioning Institute (NCI) where the captions will be composed and 
timed. NCI then will produce a magnetic floppy disk which contains the caption 
data along with an ''address'.'^for each__caption. (The SMPTE time code was obtained 
from the videotape cassette.) 

A duplicate master of the SMPTE time code on magnetic film is used in conjunc 
tion with the floppy disk to merge the caption data into the us^r-bit groups and 
create the final magnetic fi;m record. This magnetic film then contains the time 
code and the caption data combined on one track. This data recording is sent to 
the sound studio that will be making the optical sound track master for the 
program. ^ 

The sound studio, in creating the optical sound and caption data tracks, 
runs the program sound in interlock with the magnetic film record of the merged 
captions and time code. The exposure of both tracks will then be produced simul- 
taneously on one negative. The negative with these optical tracks will then be 
printed with the picture in the normal fashion. All release prints will have 
the captions already encoded. 

If the magnetic film recording of the merged captions and time code is not 
available trbm the. network when the master optical sound tracks are made, the 
sound^studio-.vill record only 'time code on the optical data track. 

The time bode will. be obtained from' master magnetic film recordings of the 
SMPTE time code idWtfcal to those referred to earlier. Subsequently, when the 
floppy disk record of captions Is' completed , it will be sent to the broadcaster 
where it will be played back and synchronized with the film by means of the time 
code recorded in the data track of the motion picture film. - 

A film containing thfe time code and captions may be played on any standard 
projector without the data track interfering with the picture or the normal sound 
No closed captions will be transmitted unless the projector has been fitted with 
the equipment to scan and reproduce the caption data track. Such equipment has 
been developed and will soon be made available to broadcasters as a retrofit kit 
for existing projectors. Its cost is expected to be moderate. 

The system described for closed captioning of film has had limited field 
testing. Several steps must be completed before the system becomes fully 
operational: 

• A recommended practice for an optical data track to record time code 
on 16mm and 35mm film should be adopted by the SMPTE. Toward that 
end, the committer mentioned earlier has been formed within SMPTE 
and has made proposals for recpmmended practice standards for data 
track locations on both 16mm and 35mm films as well as a 2A frames 
per second time code. 

• Production models of the reproducing devices, for both 16mm and 35mm, 
have been constructed and confirm the workability of the concept. 
Interface electronics to transfer the caption data to the line 21 
encoder have been constructed and are presently undergoing field 
testing. This field testing will need to be completed and modifica- 
tions made to reflect the results. 
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Figure 9. Illustrates the data flow when captions have been incorporated within 
the time code of the films data track. Local TV stations can use this system 
for delayed broadcast of syndicated film programs. 
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Figure 10. Shows the data flow when time code without captions has been placed 
in the film's data track. This system would only be used by the TV networks 
since the caption data is obtained from a second source: the floppy disk. 
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• Manufacturers have been located to produce retrofit kits so that 
hroudcaHt telecine projectors can be equipped to read the optical 
data track. Advertising the availability of the equipment will be 
needed. 



A system for time coding film fulfills a long-standing need of the film 
industry irrespective of its application to captioning. Film producers and 
other interested parties can help in achieving this in several ways. Industry 
acceptance will be needed for adoption of the recommended practice standard. 
Help from those in a position to expedite this process would be an important 
contribution. 

With adoption of the standard, producers and sound studios will be urged to 
apply time code to all release films whether scheduled for immediate captioning 
or not. Finally, film producers are urged to join with the National Captioning 
Institute in providing, to the maximum extent possible, the benefits of this new 
technology for the heariiig impaired. 

Comments — In-Camera Recording of Time Code 



Considerable interest has been generated both in the U.S. and, in Europe 
regarding in-camera exposure of time code to identify each frame of picture. 
This is a direct result of the SMPTE committee's study and efforts in working 
to achieve a data track on release prints. 

From the outset, the .committee was mindful of the industry's need for a code 
system that would identify each individual frame and be machine-readable. They 
were equally cognizant that mu^h film is used for television and that any code 
should be compatible, and should, if possible, make use of already existing hard- 
ware such as the SMPTE time-code readers already in use in the TV industry. This 
strongly influenced the coninittee's recommendation to adapt the SMPTE time code 
for television for film use. 

Individual committee members (and others) have made in-camera exposure tests / 
of the time code and have demonstrated the feasibility of utilizing such a system< 
Indeed, work is progressing inrmore than one camera manufacturer's labs for 
incorporating the. means for exposing a time-code data track and modification of 
editing tables to read' the data track (both 16ram and 35mm). 

The SMPTE committee has drafted recommendations for the in-camera data 
tracks locationi' in 16mm' it is identical to that proposed for release prints; 
and on 35mm film the proposed location is a .020-inch track located just Inside 
the sn^rocket holes with a center line .201 inches from the reference edge. This 
location was chosen for a number of reasons: 1) to permit a maximum area for 
image— it encroaches only slightly on a full aperture image (a reduced aperture 
mask would have to be used), and there Is no encroachment at all for type B and 
C apertures; and 2) the wider track makes allowance for film weave at high speeds 
through editing equipment and also permits reading the data track with present 
optical reproducers with only slight modification (masking a portion of the 
normal read area.) ^/ 

'Equipment already exists in Europe for interpreting the user bits as well 
as the time code and printing this information in man-readable form at selected 
intervaitj onto the film. 

From work presently going on, the future looks bright for mechanizing the. 
synchronizing of multi-camera dailies, negative cutting and electronic editing 
of film that has been- transferred to TV tape for that purpose. 

A major change in the way an industry handles film appears to be on the 
threshold. Conversion will, not be immediate. Some will never make the change 
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(thpy never have to since the system is fully compatible with present practices) . 
prfm my perspective, I believe we are about to witness a major change that will 
reach both far and wide Into the future of filmmaking and its compatibility with 
television. I feel proud to be playing a part in it I 
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Judith Braeges 



The Use of Speech Displays with the Hearing 
Impaired 

Sneech displa?ys are devices which detect and display information about the 
speechNcode. This inf orma^iion can be used either to supplement a hearing-impaired 
person*s speech reception capabilities, or to facilitate the learning of speech' 
production skills. 

A speech display*^ usefulness is determined by the phonetic distinctio'ns »i t , . 
can show clearly and consistently. The perception and prpductioii of meaningful 
phonetic distinction^' -arie the bases of the understanding and the intelligible 
production of speech^ For example, in English /d/ and /t/, are different meaning- 
ful phonemes. J[f a speaker says "den" for "ten," the -intended meaning is not 
clear. Normally, the distinction between such visually, alij^e phonemes is learned 
through the auditory monitoring of one*s own speech ancl that of others. But, 
because many of the meaningful distinctions of the speech code are not readily 
perceivable by a. person with a limited auditory monitoring ability, such a person 
must often rely on external monitors to learn the necessary distinctions. Tradi- 
tionally, the teacher acts as the external monitor, but a speech display capable 
of showing such distinctions could also be used. 

The development of such a useful speech display has been the goal of applied 
speech science since the 1920s 1 More than 100 different aids have been developed 
to aid speech reception and^A speech production. The focus of this discussion . 
will be on the application of these aids to the task of speech production training. 

It is common to organize the large array of aids on the basis of how the 
signal is delivered to the user. The two primary groups are Tactile Aids and 
Visual Aids. 

Tactile aids display information to the skin by the vibration of an oscilla- 
tor. Single channel (one point' of vibration), tactile aids are restricted ;ln the 
information they can deliver due to the limitations of the skin*s response. For 
example, the skin's ability to detect frequency deteriorates rapidly above 200 
Hertz. The information in the speech signal necessary to make the majority of 
important phonetic distinctions is located above 200 Hertz and is therefore not 
available to a user qf a single channel tactile aid. 

One effort to overcome the skints limitations is the Teletactor belt devel- 
oped by Dr. Frank Saunders.^ This is a multi-point electro-tactile display which 
is worn around the stomach. High-frequency compon^^nts of the acoustic signal 
are felt as a tickling sensation (low-level electrical stimulation) from those 
electrodes on the right of the belt; mid-frequencies in the middle; low frequencies 
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oil tlie U'ft. Ill this way, the user can simultaneously >|pceive inform^ition about 
many .sounds wli Lfh have different spectral characteristics. 

Visual displays present the Information to tlie userVs eyv. Tlie Visipitch'^ 
uses a line tracing on 'an oscilloscopic display to sliow sC'l ec^ted parameters of 
speecli (e.g., pitch, intensity). Speech Spcctroqvaphic Display (SSD)^ in- 

stantaneiuisly recards a spectrogram of a speech ^sample. - A specti*ogram is a very 
detailed representation of the speech signal whicli s)iows the frequencies of tlie 
utterance as they cliange in time. Both the Visipitch and the SSD are able to"' 
store the recorded speech signal on a screen for analidis and study. .ThlH storage 
capability, whlcli is common in visual aids, but rare/>lJ;i t'a.ctile aldy,' is very 
useful in the analysis of errors and in production ij6^*tru\::t^&n. 

Speed! displays potentially can be used to assist eapH-.oC t)ie -three major 
components of speech production. training: 1 Error ana^^^^is ; 2 Production '' 
inc^truct ion ; and 3. StaUil izing drill, • .:- ' ' *^ •« 

Error analysis Is the basis of the corrective'^dif ec-^Olfti^iven to" the student- 
The teacher must determine if the production wai? correct&f'Tnporrect, and just 
what was wrong with any incorrect attempts. Because of ?he Tleetlng nature of 
speech, the vamhiguity of some deaf productions and the auditory .fatigue >caiised 
by repeated listening trials, a speech . display which stores a speech- seg$Tient' for ' 
analysis and study can be of substantial assistance.- , '^ 

"Production instruction is that phase of speech development 'j.h whjfch 'the 
teacher tells the student how. to produce the target. A speech dlspjf^y whidr- 
shows the speech signal cHanging in time can be^ used to communicate'- infarmat ion 
about- the articulatofy dynamics of the target. In addition, t,he- inst^tftaniety 
of a speech display may play a major role in the development of the Student's 
, tact ile-propriocepti-VG and/or auditory self-monitoring. 

Stabil izing. drill normally takes up a large part of the time in speech 
training sessions. Once the student is able to produce a targef at some low 
level ♦f consistency, itsfproduction is stabilized throt/gh many trials with feed- 
back. Usually, the teacher provides this feedback, but a speech display which 
clearly 'and consistently displays a distinction between correct productions and 
errors could fill this role also. At the Rochester School for the Deaf, three 
SSDs are used to provide visual feedback to students who work relatively indepen- 
dently with the speech displays.^ A therapist writes a program of drill work 
for the student, trains' the student to makfe th^ simple judgment to distinguish 
his correct productions from his errors, and monitors three children at one time 
as they' work alone. This results in a tripling of the amount of drill delivered 
to students and an efficient, cost-effective use of . the teacher's time. 

A- 

Speech displays clearly offer benefits to the teaching. of speech production 
skills. But what basis can be used to compare an^ rate the various aids which 
are available? One objective measure is the numb-er of correct/error distinctions 
which an aid can display clearly and consistently. An aid is only useful for 
developing those phonetic distinctions which it can distinguish. 

Because there are over 600 correct/error pairs 'in the speech of the deaf, 
it is not possible to test all the pairs. But, these 600 errors can be divided 
into 30 groups on the basis of their distinguishing features. We tested the 
ability of three representative aids to. clearly and confidently distinguish 
elements of. these 30 groups in order to demonstrate a tnl^had of objectively com- 
paring aids.^ The results of this evaluation are shown in \able 1. 

In summary, speech displays have a role to play in speech pro.duction train- 
ing with the .deaf . They can be powerful assistance tools, not able to solve the 
problems alone, but able to substantially assist in the task. By rating aids 
objectively, as on' the basis of the number and importance of the phonetic 
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Table 1 



and .%age of Errors 
Discriraiivited 


Single Channel 
Vibrotactile 
Display 


Pitch and Intensity 
Visual Display 
with Storage 


Visual 
Spectrographic 
Display 

D 


Consonant s 


500 ^' 


.500 


. fi = ™ 


Vowels and 
Diphthongs 




17 „,„ 


- 67"/ ■ 
70 - ^^-^ 


luprasegraentals 
and Quality 


. i = '''' 




22 

If = 85% 


Totals / 


168 _ 
596 ^^-^ 


297 


569 ^ 95/ 
596 . 
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distinctions each can display, speech display instrumentation can be "demystified*' 
and realistic expectations and programs for their use can be developpd. <• 
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:.>,K ■■!] .1. . .)inrui)iiat'- .i wlu-t.' h'ha i r . Otlu'r kintls uf wori^iiiK sur- 
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; t t:. [ .rf.i'I'ii odapt at ions w»-Vt- I n f ro(j uen t 1 V meiyinned in our study, prol^ably 
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;: : . . ,irri/in/, at wi'rl<. A ft-w of I ho indivichiah; did have special vans or 
1 ... M wbf'.i hair,. On,' Individual lived in <i nursing hom^' and t rave lot! around 
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Such a^^refmeiiLs are easiest to reach for a person who is se 1 f -enrp loyed and can 
choose an a^refahle partner, but with a willing employer they can be reached in 
other situations too. For example, a paraplegic automobile mechanic was given 
the work he could do from a wheelchair; from a crawler, or sitting on a fender. 

Sometimes usual duties can be eliminated from a job definition. For example, 
travel may be eliminated or drastically reduced. An architect was not required 
to supervise construction or to check compliance as he usually would have done. 
An elementary teacher was excused from supervising recess or field trips. An 
insurance salesman who had difficulty with .cons tant travel took an office job 
that involved training new salesmen. 

Special arrangements were sometimes made for working hours as well. Some 
individuals chose to work part-time, and others needed periodic rest breaks, time 
out for personal cares, or special hours to avoid rush hour commuting. 

Two main conclusions can be drawn from our study of job adaptations'. First, 
for the most part, solutions to work-related problems were simple and inexpensive. 
Secondly, a strong relationship existed between return to a previous job and more 
complex solutions. This would be expected, because when an individual returns 
Lo fa |)revious job, both the employer and the individual liave a special investment 
in (working problems out. They also have a better knowledge of the possibilities, 
and creativity is a function of knowledge as well as imagination. 

Wliat are the criteria to be used in choosing appropriate technology for a 
disabled worker? At least seven criteria occurred to me. One is function, that 
is, will the adaptation meet the need? Will it do what it was expected to do? 
The second is adaptahil ity . Will the modification impair the usefulness of 
equipment by nondisabled co-workers? Closely related are the attitudes of co- 
workers and union rules regarding the adaptation. Rather frequently, an adapta- 
tion provided for a disabled worker has been envied by all of the able-bodied 
. workers, and this can cause strained feelings on the job. 

Availability is another criterion, and a closely related one is cost. First 
of all, can money be found to pay for the adaptation, and secondly, is the adap- 
tation cost-effective? In other words, can* the piece of equipment be obtained 
at any price, and* if so, will it pay for itself? 

Mciintainability is another criterion. Little needs to be said about the 
frustration involved in trying to use a complex pie^ of equipment that repeat- 
edly breaks down. Generally the simpler the devicejPthe smaller the problem of 
upkeep . 

The sixth criterion is comparability, meaning simply. Is this adaptation 
better than the available alternatives? There is another important criterion — 
that of acceptability . In other words, can the individual live with this adap- 
tation, and will he or she use it? 'Professor Zola of Brandeis University has 
warned that technology can do too much for people with disabilities. Machines 
or devices created by technology may be so complete and efficient that they rob 
people of their integrity by making them feel useless. He observed that many 
d'isabled people invent an addition to their device or alter its use to suit their 
purposes. For many years he assumed this was simply a way of correcting faults 
in the equipment, but he recently recognized that more was at stake. People 
make changes in order to make their devices more personal and more a part of 
themselves. He suggested that adaptive devices need not do everything, and in 
fact, it may even be better to encourage people to invent ways to improve their 
equipment and to make it more their own. 

Professor Zola also indicated that there are other ways in which technology 
iTuiy go too far, particularly .with regard to replacement of bodily parts and func- 
tions with ecj^uipment. Recognizing the value of transplants and prostheses, they 
are nevertheless a mixed blessing. As the body rejects foreign substances, so 
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niay tlu' psyi ho logical person reject parts that seem alien. They wil^ often feel 
oxtromely conspicuous ahout, for example, a slight aiScftble click in trie motion 
of a prosthesis, and many people will resist using even a cane in public. For- 
example. Franklin D. Roosevelt was extremely reluctant to be photographed in a 
wheelchair. One man in our spinal cord injury followTUp study had stliyed in the 
house for seven years to avoid being seen. Undoubtedly^ this response is caused 
not only by a rejection of devices, but also by rejection of the disability it-- 
se If . Still, the matter of devices alone is not trivial. How many people leave 
rehabilitation centers, armed to the teeth with fancy equipment, and proceed to 
store it all in the front closejt? And how often can they demonstrate a simple, 
inexpensive substitute for a complex and costly device? I would certainly not 
argue against the use of high technology when that is the only good solutioti to 
a problem, but all of the criteria, inclining cost, availability , and maintenanqe! 
^ favor simplicity. 

In deciding upon what technology to use, involvement of the disabled in- 
dividual in the planning and design of adaptive equipment may be an even more 
important consideration. This sounds obvious, but there is still a, frequent 
assumption that such matters belong in the hands of the professionals. A recent 
training manual, for example, set out to explode the myth that disabled people 
are the bcsdk||udges of their capabilities and limitations. Conversely, Peter 
DrucktT noted, "My greatest strength as a consultant is to be ignorant and ask a 
few questions." With the many challenges that have yet to be met, it is impor- 
tant that the professional and consumer, the able-bodied and the disabled, pool 
their knowledge and imagination in order to avoid getting into the situation of 
the patent office director who could see "nothing more left to invent." 
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Jiri Vasa and Ian Hofford 



Skid Loader Modifications for a Quaxlriplegic 
Parmer 



Introduction ^ 

'\ ■ ' , 

One of our latest ptojects at Queen's University, Kingston, Canada, was the 
modification of a skid loader for a disabled farmer, 'Mr. Hofford, user of the 
machine, reported on its various features at this meeting. I would like to 
supplement his report and respond to some questions from the audience. 

As the name of this meeting^^euggests , the concern of the participants is 
centered arouncl^ employment for the^4isabled . I will, therefore, describe only 
very briefly construction aspects ^f\the modification and will try to convey in 
more detail our thoughts regarding theimpact of this kind of project on the 
problems of employment of disabled people. 

Modification 

Requirement s _ 



Mr. Hofford needed a machine which would enable him to work on the family 
farm. He envisioned working for up to eight hours a day, independently, for a 
greater part of the year* 

In the very early stage of the project he was considering, as an alternative, 
a vehicle which would just transport him around the farm to enable him to do 
supervisory work. This alternative was very soon abandoned in favor of a tractor- 
like machine which would be capable of a variety of work as required on the farm. 

A mechanism which would transport Mr. Hofford in and out of the machine was 
needed. It was to be self-contained and located on the machine, so it would be 
avail5Bl^e in the field. The operation of the system was to be such that 
Mr. Hof ford's young children could assist in' transfers whenever it was necessary. 

r , 

Only movements of Mr. Hofford 's elbows were to be used to operate the machine 
No attachments to Mr. Hofford 's body were to be considered. 

Machine ' 

The machine was selected, after a considerable search, because it could do 
all that Mr. Hofford intended to do on the farm and it was easier to modify than 
other candidates, such as standard tractors. 
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Figure 1. Side view of the loader. The hoist, in "stored*' position, is visible 
on the roof of the protective cage. The electric winch is above the hoist; the 
cylinder under the winch is the hydraulic fluid reservoir. The hydraulic hoses, 
behind the protective cage, are of correct length to allow the hoTst to fully 
extend for transfers. The ladder stored on the back of the machine has been 
designed and constructed on the farm by. a friend of the family. It is used by 
an assistant for transfers. 




2. P||bt view of 
machine. Mr. Hofford 
is left elbow in the 
bracket to control 
ng; he is in the pro- 
of transferi^ng his 
elbow to toe below- 
r position in the 
bracket to operate 
bucket. Rear-view 
trors, visible beside 
he lights under the roof 
of the protective cag^* 
are#used when the mactvt 
is operated in reverse 
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There are two main features vhiM make 'the machine suitable for modification: 



witt^ tde jplnnp powered by 
his combdjuation can de\^lo 



regular internal combustion motor. This combination can de\?elop 
considerable power at low speed and does '^^T^mploy a conventional 
transmission or a clutch. ^, ' % 

• The steering is not, as on standard tractars, performed by turning 
a set of wheels, but by speeding up, siMi/Lg down, stopping or re- 
versing the lef^ or right hand pair of jdi^els to cause "skidding" 
to one side or the other. The complet^ibntrol of the machine's 
movements can thus be accomplished via «io levers with NEUTRAL, 
FORWARD and REVERSE positions. 

The modified machine is operated via sev^iirteen switches located in two elbow 
brackets. The functions are allocated ^ fol^^Jl^s: 

• Two switches start the motor (both o^^them must be depressed 
simultaneously). * 



Two switches stop the motor (depressing^ any one of them is suf- 
ficient) , ' ^ 



Two switches are used for THROTTtE IJffi^, and THROTTLE CLOSE. 
Two switches operate BRAKE ON dn&^^JlAKE OFF. j4 



Two switches control ARM UP and ARM DOWK functiolW* 

Two more switches are used for Bu6t|P- U^i^^i^yfe DOWN. 

Two switches on either side control that 9j|^^6 yjheels* direction 
and speed. v 



Hoi tet 



The last switch operates a siren provide^ 'for potential emergency 
situat:ions . . * 



The hoist represents almost tif^^^^*tlie overall effort- It was essential 
for easy and dependable transfer ..tri^i^er from the wheelchair into the driver's 
seat and back. ' / 

It had to be compact enough for -storage on top of the protective cage; 
extended, it had to reach from the middle of the driver's seat beyond the middle 
of the bucket where the wheelchair would be located. Although to a great extent 
hydraulically-powered, it does not share the machine's hydraulic circuit. To 
ensure its functioning even in case of failure of the machine's main motor, the 
hoist has its own, battery-pcutered hydraulic pump as well as an independent winch. 

Project Rationale 

When the project was in its proposal state, the two most commonly asked 
questions were: ' * ' - - 

I "Is it possible to modify the ni^^hine successfully?" and 
"Will the results justiify the cSst?" 

* The first question has been answered. The second is still being asked and 
lias been asked at' this meetip^. I would like to present here several thoughts 
which may contribute to finding the answer. 
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Figures 3 and 4. A working sequence from Mr. Hofford*s daily activities. The 
manure spreader is, at the present, emptied periodically by a member of the 
family. Mr. Hofford is impatient with the delays and would like to be able to 
perform that operation, too, by himself. 
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Univers^il i ti/ of the System 

We arc convinced, as I will show later, that the project is easily justifi- 
able even for an isolated case of one p*erson needing a specialized machine. But 
this is not the case here. The system was developc?d with universality very much 
in mind. It can be used, with minor modifications, by persons witK a wide range 
pf disabilities; it is unlikely that a person more .disabled than Mr. Hofford would 
contemplate employment in this field and for all others it would be easier to 
use the system than for Mr. Hofford. * ^ 

The modification is also suitable for a wide range of machines.' Most types 
of loaders, of all sizes, can be modified; other machines, such as bulldozers, 
would accept the system and could be made available to disabled operators. Con- 
sequently, the application of the system is not limited to farming only. Other 
areas such as the construction industry, excavating and material handling in 
•general are equally well-suited for the use of modified machines. 

As I already mentioned, Mr. HoffordVs machine can be controlled not only 
directly from the driver's seat, but also remotely, via a cable, from a control 
panel outside the machine. With this remote control capability the system has 
further potential applications in dangerous environments, such as in demolition 
work and In inexpensive machines for use in police and army applications. 

Farm Application: Special Appeal 

...I have to admit that we are biased in favor of farmers. Despite the gen- 
erally-harder conditions for a disabled person living on a farm in comparison 
with his counterpart in the oity, the disabled farmer is generally less bitter 
about his plight and very often continues working, ignoring his disability, 
without the benefit of any aid at all. When we investigated a report 'of a trac- 
tor modification for a farnx^r in our area, we found that it consisted of a rope 
with which the farmer tied" himself to the seat of a garden tractor. He then 
performed odd jobs around his property. 

J- 

Very little indeed has been done for disabled farmers. They are not a 
noisy group and do not demand attention. In most cases they do not even know 
what rehabilitation engineering could do for them. 

Mr. Hofford had to wait for several years to receive his machine and his 
situation is not atypical. Disabled farmers are forced into idleness where, 
with an appropriate aid, they would be capable of significant contributions. It 
is especially disturbing considering the fact that farming is, in many ways, so 
uniquely suited for placement of disabled employees. Threat of unemployment is 
not as significant on a family farm as it is in a big industrial complex. A per- 
son is not displaced from his familiar environment; he works "at home," continu- 
ing to do what he liked to do before he became disabled or what his family has 
been doing. He enjoys the support and understanding of his closest friends and 
is contributing to the family effort. The hours are flexible and so is the 
sequence of work. Modification or the working environment is easier in the in- 
formal environment of the farm than in the more rigidly structured industrial 
plant. The work is more individual and the worker is not part of a strictly 
timed effort of a team, such as with an industrial assembly line. 

Farm Application: Influence on the Project and Employment Considerations 

When attempting to place a handicapped person we first try to locate a 
potential employer. Then comes the effort to modify the working tools and the 
workplace, if it is necessary. 

This was our first opportunity to work with a highly motivated disabled 
person who already had an "employer" — his own family, parents, relatives and. 
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as It turned out, bis neighbors , 'near and far. What did it mean for us, who 
involved in fund raising, design, construction, instruction and all other aspe 
of this work?' 

One very obvious effect was Mr. Hof ford's full concentration on the project. 
When we started, not many people believed that we would succeed; they doubted 
that the macl\ine could be modified, questioned Mr. Hof ford's ability to control 
the m:idhine and work with it consistently for several hours a day, as was his 
goal. We could not guarantee the success ourselves and were not pretending we 
could. At the same time everybody realized that Mr. Hofford's intensive coopera- 
tion was essential. Mr. Hofford's "employer" not only believed that the project 
would be successful, but committed himself fully with his representation at 
meetings, investment into the machine and modifications on the farm. 

We had an "employer" . and the "employee" attending every meeting together 
from the very beginning; they were present when we were preparing the outline, of 
the projecl^', and could point out potential problems (such as, , for exaftip^le, turning 
radiu^ of the machine in the confined space of a barn) and potential s(?l«tions 
(rerouting the traffic in the barn or widening certain portions of the walks). 

We have benefited from this exchange of ideas. "The employer, on the other 
hand, could see the progress of th?; .project and knew in eVery stage of the work 
what the emplo^ree would be able to ^6* and could plan his operation accordingly. 
Everything was refdy on the farm when we wanted to' test the machine. Mr. Hofford 
had systematic work prepared immediately after he finished his training period. 

We recognized this combination of factors when Mr. Hof ford approached, us 
and our subsequent experience' confirmed that the decision to accept the project 
was the right one. Mr. Hof ford helped us to develop a system which will help ^ 
many others; he was an inspiration to all involved, from 'the very start, to the 
present, when he is ^ing his machine on an everyday basis. 

Return on the Investmer^t . • 

. During the past ten years the workers in Rehabilitation Engineering have 
invested much time convincing the granting agencies, general public, including 
tho disabled population, 'that it is not unreasonable to spend a few hundred 
dollars on an aid which, would make it possible for a two-hundred-dollars-per-day 
patient to leave the hospital and live in his/her own house. 
♦ 

Dufing those ten years the disabled population has matured from simple on/ 
off aids to more powerful ones and, eventually, to aids which will help them 
work. The aids are becoming much more complicated and with it comes a require- 
ment for more funds. The discussions now are about the wisdom of spending 

several thousand dollars on a project. 
«> 

The first thing to realize, before considering the appropriateness of 
supporting the project, is that not all the aids have the same^^impact on the 
recipient and will not provide the same "return on investment." There is a basic 
difference between the aid which is used mainly for ' enter tainment (remote control 
operation of a television set) and an aid which will reintroduce the user into 
the work force . 

We must consider several factors before' arriving at a figure which would be 
a monetary limit f^r a particular project. How much money have we already spent 
on education and professional training of the person? How much would we spend 
if during his/her projected .life-span he/she remained inactive? How &reat a 
portion of the overall sum is to be spent on the purchase of equipment (in our 
case the loader) which would have to be purchased even for an able-bodied employee 
to work with? How much money is typically spent for such equipment per able- 
bodied employee for a comparable position? How much money would we be willing 



to spend for the retraining of a person whose original trade is no longer in 
demand — an accident of a aott in thb life of that person? 



I will not, intentionally, present our budget. It would only be representa- 
tive of our own conditions, our own project, our abilities and limitations. I 
will, instead, urge anybody connected with planning a project like this to con- 
sider carefully the criteria outlined above before deciding how much money they 
would lik^ to commit to the particular work and to the particular user. 

Conclusion 

-We have developed a modification system for a disabled farmer to use wi^h 
his skid loader. The system is universal in terms of disabilities of its users 
and the machines to be modified. It; was a unique experience to work with a farmer 
we feel more should be done for farmers In general. 

There were some doubts about how much money is appropriate to spend for such 
a project. I have attempted, in th^is communication, to explain some aspects of 
our thinking about this question. It is important to 'realize that modifications 
like this marke it possible for disabled people not only to move around, but to 
work— for their own benefit, for the benefit of thei*r families and society as av. 
whole. There is no specific amount of money which should not be exceeded in ^ 
attempting the modification; each case should be considered separately, taking 
into account possible benefits and realizing that much would be done for an able- 
l#odied person if he/she was to accept the job for which the modification is 
intended. 

We are grateful for the opportunity to be associated with the project and - 
would lie happy to be involved in a similat way in the future. 




> 




Herbert Evert and Randy Black 



The Development of a Workplace for a Visually 
Impaired Information SpeciaIist>Gne Case ^| 



At the University of Wisconsin-Madison, the challenge of providing persons 
with disabi'liti^ equal access to higher education is taken most seriously. In ^. 
addition to Such standard acconunodations. as ramps-, modified curbs. Braille- labeled 
elevators, and altered restrooms, information concerning their temporary or perma- 
nent dieabilities is collected from students on .their registratioji forms , and our 
McBumey Resource Center for" Persons with Disabilities attempts tome^t their 
various needs. At the McBurney Center,^ available services include advance Tirne- 
table and textbook information, registration assistance or proxies, parking and 
transportation arrangements, housing information and assistance, wheelchair 
attendants, readers, library services, modified forms of information (Braille 
tape, large print, etc.) use or rental of such equipment as tape recorders, audij , 
tory calculators, etc., keys to buildings and elevators, and alternative testing' 
and evaluation arrangements. In addition, our Campus Assistance Center offers a 
DIAL information service which is a telephone audio tape library available 24 
hours per day on subjects of interest to students including registration and 
records, services for disabled students.. Each semester's Tdmetahle makes refer- 
ence to- these sources of assistance for disabled students, list^ the cainpus 
buildings which are not accessible to wheelchairs, and quotes ,the campus policy 
statement that "a 'student with a disability may request a ?h^nge ip classroom 
locati-on if a particular course is necessary for^a "general and/or, major require- 
ment." 'And OUT Memorial Library has set- aside rooips for ^ttve use oi such special- 
ized eqalpment as the Optacon, auditory calculators, and tape^re(;;6rders . 

This very commitment, however, poses an obvious problem: the more success-/, 
ful we are in educating persons with disabiliti«*'s, the mpre pres^i^e^we are an^ 
will be under as a society to find them the employment for whlcb they^ are prepared. 

^^ur case study in employing the visually-impaired as Information Specialists 
toolE'^lace in the University's Office of the Registra^ whicti Is housed in the 
A.wy^eteVson Building located on the east end of the'gampus. Our efforts came - 
about as a direct result of the presumed, relationship betwtj^n ^ucation and 
employabi^ity. It was in 1968 that a middle-aged blind man who had earned bpth 
baccalaureate and masters degrees at another institution inWiSconsin finally, , - 
out of desperation, sat in on the Governor's Capitol office dogrst^ep unf il he ^ . 
received some assistance in ^finding employment. One of Madison's daily newspapers* 
picked up the story and gave it a good deal of coverage which includ^^ criticism . 
of state gove'rnment and the universities ^for assis.ting in ?«i^is man s'^ducat'ion, 
but then not finding him gainful employment. As a result, this gentletnan became 
first a Veteran's counselor and ,, subsequently , in 1973, was hired^ as ^ Informa- 
tion Specialist at. the Registrar's Information Desk in the lobby of the Petersoij. < 
Building^. , - ^ 
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Prior to aiul since 19 73, workplace adjustments have b^^n''made for the sake 
uf employees with temporary disabilities or disabling diseases, ancJ the Regis- 
trar's Office had previously employed a.^^persoii who was semi-paraplegic for whom 
some minor long-term adjustments were necessary. • But not until 1973 did we pur- 
posefully set out to modify a position description of long standing within oi^ 
office. with the intention of empl^^ng a person with a specific disability. 

Hired p,n tlie bas is of his knowledge o f the Unive rs 1 1 y , his phenomena 1 memo ry , 
and his ability to make notes for' himself vJ'ith a Braill^ typewriter or a stylus 
and slate, there were nevertheless many unknowns £^nd seeming risks involved ^n 
the employment of our initial blind Information Specialist. When he died late, 
last year, he and^the Registrar's Office had undergond^ seven years of trial and 
error which resulted in a position tailor-made for a visually-impaired individual. 
And this is the position Randy Black assumed early in 1981: 

I'ACULTY/ACADEMIC POSITION DESCRIPTION 
TITl^E: SPECIALIST - INFORMATION 
STATUS: ACADEMIC STAFF * , 

Func t i o n • . ' „ • • . " 

The incumbent: is responsible for the day— to— day management of tlie Registrar's 
Information Desk including but not limited to the supervision of the Information' 
Desk, the maintenance of stocks, and the oversight of tfie release of student 
information according, to policy. 

, - ■ ' . si' * 

Principal Activities ' ' 

In carrying out this function, the incumbent is responsible for the following 
activities: ' ' ' ; * , 

• Hire train, schedule and . supervise the persofinel employed iti the ' • 
Information Booth. (1 classified, 3-5 students). ■ 

Maintain supplies of Timetables , school and cQllege bulletins, 
trocliures, campus maps, forms, etc., for distribution to students 
and tlie public. ■ 

^ • Ensure compliance witji policies governing the release and/or with- 
Iiolding of student information. 

• Serve as" thej'lbc^^^,^-jiii-^^^.fc^ inquiries and the proper transfer 
of. calls to; a^^jrbjl^r^ji^ or offices. 

• Oversee tlio ptovi^fe ioK**0'f address, phone number, and next-of-kin^ 
information changes for students togetlier with address audit^ of, 
tlie student data base. 

•f ." ' ' . 

• Have working knowledge of Grades I and II Braille and moderate 

typing ability by means of wliicli to operate^raille-output computer 

terminal . ' ^ : • 

■ jt 

m Oversee the validation of identification , cards for students who! 
register latf*. < ' , * 

• Participate in the decision making, coordination/artd. review func- 
tions of the Assistant Registrar's staff. 

• Perform such other tasks as may b6 'assigned by the Assistant 
Registrar or Registrar. 

: . 171 - _ / 
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LAST KKO in SI 

$c:ks in rKOc />0b 

[,ASr INST ATTKNDb:!). . 

I'NlVKKSnY OF WLSCONSIN-WHITKWATKK 
LAST DVr.RVX EARNED ^VND DATE GR.\NTKD 

BS-KDUCATION /M2-:?2-8n 



In tins example, the student has withheld only part of his public informa- 
tion vi... his campus and home addresses, phono number, classification an4 year 
U rffe Lniversi^v, and number of credits in progress. The $ sign before these 
indicates to the operator that thev have been withheld and are not to be 
ed The sign is an arbitrarily selected visual substitution for the 

mbol we use. Thus, bv earlv 1981, wo had the LED-15 installed and the 



i t em - 
re l easi. 
Brai 1 1 

tirst tr.insaction in vise. 



TlK. other cransactu.n wo use with the LEdM5 is the STNM (Student Name 
lookup) transaction mentioned earlier. People requesting student information 
otteu Kive us Inacourate speUlngs of names, infonnal flrst names, or nicknames, 
Arc 



ive us Inaccurate speLiings oi im.r^.-.. , , r- , 

through STNM requires a correct spelling of the last name and the first 
or two letters of the first name. If a name is unavailable through SBRA. 

check to be sure that the student is not on the file 



STNM Is vised as a uouDie cueciv lo u.- .t^.^^ ^..^ 

under a slightly different n.me. STNM .also helps in those rare Instances where 
two students have exac'tlv the same first, middle, and last names. Then the only 
wav to be certain that we are dealing with, the proper individual is to have the 
student's ID number. STNM provides some additional ^ut non-public information 
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Huch as tht' U> nunibur, sex, aiiLl marital status of students which is helpful in 
sucli cases. 

tiiiile ihe LED-15 Braille-embossing computer terminal is certainly the single 
most significant and costly adaptation made to the Registrar's Information Desk 
as a work station for the visually-impaired, neither it nor the minor modifica- 
tions mentioned at the outset were the only means we discovered for this purpose. 

As for sighted employees. It is very helpful to haye cabinets and f\Xe 
drawers labeled as to their contents. To do this, we use a BTWAOO Scotch 3M 
Braillt' Dqmo Labolor . It is available through the American Foundation for tl;ie 
Blind catalog and it costs about $^0. Wliile it can use 3/8-incli tape, we prefer 
the 1/2-inch dymo tape because we find it mu.ch easier to read. While we were at 
it, we plso labeled the vending machines in our canteen room. 

WJit^h the labeling completed, the next project was the production of refer- 
ence ccpples of all the inter-office policy brochures. This aspect of the modifi- 
cation process required reading on tape various printed materials and then putting 
/^tj^tn'to Braille form. The machine we purchased for this purpose is the Perkins 
;,j82fe('i^Ue Writer, manufactured by the Howe Press of Watertown, Massachusetts, and 
i^n>x^s,f'<i, approximately $300. 

T^i'"'. writing of Braille is based on a six-dot cell. Depending on the dot 

'"comb'l nation used and the context of the material being read, you can write anyf 
tih'iiig from A-Z, and everything in between if you know, the Braille code. Braille 
writers are being produced today which use a typewriter keyboard set-up instead 
"of using only the six keys of the Perkins Braille Writer. This could eventually 
end the need for those wishing to learn how to write Braille to learn a difficult 
Braille code. If s/he knew how to type, a person using one of the new Braille 
typewriters could very easily put such material into Braille form. The keyboard 
for our LED-15 Braille embosser utilizes just such a keyboard. 

As supervisor of the Information Desk, Mr. Black is required to attend weekly 
staff meetings. For the purpose of taking notes, he makes use of a "slate and 
stylus." The slate can be either metal or plastic. We prefer the metal ones. 
Each slate has four lines on it and each line has a series of what are called 
"cells" in which, using a stylus with a plastic or wooden top and a metal spike, 
any of the Braille characters can be "written." 

l^iile the slate operates like the Braille Writer, there are two important 
differences. First, with the Braille Writer , you can push all of the dots for 
each letter you wish to write at once. With the slate, you punch each dot for 
each letter individually. This is a much slower but a much quieter process, 
which is why it is used for taking meeting notes. The other difference is that 
the dot positions on the Braille Writer are exactly opposite when writing on the 
slate. On the Braille Writer dots 1, 2 and 3 are on the left side and dots 5 
and 6 are on the right. When using the slate, those positions are reversed. 

On the telephone which the blind Information Specialist most often uses, we 
have installed a little device called a "sound barrier." It is available from 
Grant Electronics in Madison, Wisconsin for $8.95.^- Goodrich Precincts makes the 
device. While the modified telephone bells mentioned. earlier tell us which line 
is ringing, they do not tell us which lines are in use when we wish to make a 
teleplione call. Pushing the barrier button to the left cuts off the telephone 
transmitter. If we then pick up a line that is in usey all that the parties will 
hear is a soft click which will not disrupt their telephone conversation. In fact 
most people will not even hear the click. 

Another piece of equipment which we use when we need to record something off 
a telephone is a "telephone pick-up toil." At least two kinds of coils are avail- 
able. The one most commonly . seen is a suction cup device sold through Radio Shack 

■ ; :/■■ ■ f 
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for iiround $^.00. The second type which we /prefer goes around the earpiece like, 
a ring. Unf ortuiuitc^ly it is much harder toVget, but it is available through 
Grant Electronics for a cost of around $A.OO. We prefer it because it provides 
much better sound quality when compared with^ the suction cup. While we do not 
use the pick-u|) coil a great deal, it has come in handy when we have needed to 
take a good deal, of information from 'someone oveir the telephone, in a short period 
of t ime . 

These modifications and devices allow Mr.' Black to function effectively as 
the supervisor of the Registi'ar's Information Ilfsk. They do not, however, allow 
him to do the exact same job that his employe es^o-- For example, when he receives 
address changes from students, he cannot yet etfCeiTthem onto the data base. '%e 
transaction is na^yet available for formattin|(;C^irons on the LED-15 computer 
terminal which he uses. Similarly, he unable^TO validate student ID cards 
Inasmuch as he cannot yet access the transaction which would tell him whether or 
not students' 'fees are paid. These are some of the modif ications we foresee for 
the future . ^ ' * . , 

^ . 

From our experience, however, ^we have learned that' adapting the workplace 
for persons with disabilities is not an exact science. In adapting this one 
position for the visually-impaired, the many decisions we have faced indicate ' 
that it might have been done in many diffe^rent ways. A Braille-embossing computer 
terminal Is at the center of our operation, for inq;jtonce, b^t some visually- 
impaired persons read large print rather than BraL^^, or can only use an 
auditory-output device, because they do n^t read Braille. ^ 

Moreover, while there are* various technological developments to meet cer- 
tain needs, the delivery systems for such developments to the disabled uffers must 
be improved. It takes much too long fon: many such devices to be delivered and 
installed once they are ordered, and they are most often not ordjfered until there 
is a demonstrated need. * In the meantime ,» both the disabled *feer and his/her 
employer are frustrated. 

• / 

Finally, while we have described in some det^^L our use of a Braille- 
embossing computer terminal, we |fish to pcFtnt out^hat most of the other modifi- 
cations made to th^ Registrar's Infortnation Desk at the University of Wisconsin- 
Madison were adaptations of materials at hand or relatively inexpensive additions. 
All of our telephone modifications and devices;* for instance, are very inexpen- 
sive; the Braiiie Viriter costs l^ss than an electric typewriter; and the tape 
recorder, notebooks file folders, and ^luch of the paper are standard office 
supplies. It is simply not true that modifying a work-site for a person with a 
disability is« always expensive. It may only require some creative though and 
some affirmative action in the best sense af those words. 

•.This^in no way denigrates the need for, and role of, technological advances 
for disabled pcrlons. Employing well-educated disabled people at the level to 
which they are prepared will be at least as great if not a greater challenge than 
that of access to the preparation in the days ahead. As access to education in- 
creases, in nc^ small part due to technological advances, the well-educated dis- 
abled person will be equipped to handle the work-related tasks of his or her 
able-bodied counterparts only by means of more ecohomically justifiable techno- 
logical modifications and advances. With more educated disabled people in our 
society, the need for such technology can only increase. 
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Tele phono Sound Barrior 
^ Goodri'ch Products, Inc. 

Contact: Grant Kluctronlcs 
4606 Verona Road 
, : Madison, Wl 53711 

. (608) 271-0551 




Jack'M. East 



BaiTier Free Office Design 



A major problem area in the business of finding employment and utilizing 
technology for and with disabled persons is the development and implementation 
of concrete action plans. Unfortunately, in private enterprise, employers often 
give lip service without planning specific implementation strategies. It is this 
author's hope that all conference participants will return to their communities 
with specific action plans concerning the utilization of technology and the 
development of jobs for the disabled. 

A recently disabled person goes through stages of treatment which may be 
termed "steps of rehabilitation to employment." Initially, the medical condition 
of the person is the primary concern. Then ^the individual receives physical, 
psychological, occupational, and recreation therapy, and finally vocational 
training or retraining takes place. The vocational aspect of the disabled indi- 
vidual is the area which will now be addressed. 

A tendency across the nation today is to train or retrain individuals for 
outdated job markets. Each year millions of dollars are spent in the area of 
vocational rehabilitation; uhfortunately , this training does not keep pace with 
the changing trends of current job markets. Job development • programs^ in every 
state and community should be developed to provide current information to 
employers and disabled' individuals. An active information system has the poten- 
tial to link disabled individuals with job opportunities in areas of need. The 
implementation of information systems throughout the nation would greatly enhance 
the organization and accessibility of job information, while providing a linkage 
from employer to employee to job. 

The American Amputee Foundation is a private organization which is not 
dependent on state or federal funds. Since 1975 this organization has slowly 
but successfully established funding sources despite the fact that the competition 
for dollars has become increasingly tighter. The -work of this foundation includes 
innovations in the areas of bio-medical engineering and myo-electrically controlled 
limbs. The foundation works with spinal cord injured, as *vell as in the preventive 
area of amputation. Additionally, this organization operates a diabetic foot-care 
clinic and a -head and stroke clinic. 



Three-ye^irs ago the American Amputee Foundation sponsored a series of semi- 
nars on employment of handicapped, people throughout t^e state of Arkansas. 
Geared to some seven hundred businessmen, these seminars were aimed at educating 
private industries about the laws governing , employment of handicapped persons 
and the availability of job tax credits. These seminars r'evealed the fact that 
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moat of the businessmen ir\ the state were not aware of law^,-concerning access for 
handicapped <pl•r^u)IUl. There is a strong need for workshops of this, nature to edu- 
cate bus.inessnk'n about existing laws which govern emplo.;j|jpient: of the handicapped. 

Placing a handicapped individual into private Indus try^id.nvo Ives many impor- 
tant considerations. These include the expenditure of extA time, energy, and 
money. To insure successful placement, a concerted t^fort must t^aken to follow 
the/employee's adjustment. Sensitive intervention -fey the part ^ the job counselor 
is a critical factor. First, the physical space muSF be considered and evaluated. 
Some modifications which assist disabled individua^ at the job site include TTYs 
for the hearing impaired, wheelchair ramps, accessWle rest^oms and water foun- 
tains, lowered elevator buttons, and audible and visible a^^pTn systems. But the 
role of the placement counselor goes far beyond physical-aceess issues. Even 
more important than the physical adjustment is the importance of building a suc- 
cessful relationship between the handicapped individual and his/her employer. 
The placement counselor has the important responsibility of helping to facilitate 
a good working relationship between the disabled employee and .his/her employer. 
Successful intervention , can result in positive attitude changes and can impact 
on the employer's future' relations with other disabled employees. 

Our office has success^lly accommodated a disabled employee. Steve Little, 
a fonher All-American football player who is now. a quadraplegiCf works with us 
as a public relations manager. Currently, we are fundraising to sponsor a wheel- 
chair basketball team, the Rollin' Razorbacks, which is one' of 285 semi-profes- 
sional ball teams in the United States. Our budget is $7,000, including trans- 
portation and housing for a iS^member team. We have set up an in-house telephone 
room for marketing purposes, and Ste^e works with us in our continuous fundraising 
efforts. 

With appropriate work-place modifications, Steve is able to accomplish tele- 
phone sales and marketing. A speakerphone , donated by Southwestern Bell Tele- 
phone's STAT group, a community action group within the telephone company, enables 
Steve to place calls easily. Steve also is Assisted by a handicapped assistance 
credit card which allows the operator to place all calls for him. A career in 
brokerage appears feasible for Steve. 

Many modifications were made to accommodate Steve in the working environment. 
One fairly inexpensive modification which we accomplished was a simple working 
ledge which allows comfortable access for Steve's wheelchair. Additional adapta- 
tions were also completed to accommodate Steve's right hand, which is operated 
by an electrically-controlled splint whichopens and shuts his hand. Therefore, 
the right portion of the working ledge is higher than the left side. A special 
work bench was co^ructed using two-by-fours, a plywood cover or ledge, and a 
f ormica^ov^^ 

Tape reco\ing equipment and telecommunication devices can be purchased from 
companies that ^b£cia.llze in environmental control ^sterns for the handicapped, 
or can be purchased inexpensively from localojladio ShacWI stores. For example, 
a gooseneck speakerphone can be purchased, for about^OO. Contributions from 
Bell S^rstem can help to defray costs. The^ SouthwesWn Bel| STAT grbup not only 
donated the speakerphone, but also contributed the I>iis tallahl|n and service 
charges for the unit for one year. . ^ ' 'W . 

Our office modif^ations were inexpensive and ea^^lo accomplish by an in- 
house maintenance group. Soundproofing was necessary' Sue to the speakerphone. ^ 
This process was accomplished very simply by using carpet remnants ^d plywood. 
When bolted to the wall, triangular framed carpet remlants do an excellent job 
..of soundproofing. This project cost less than $30.00. » 

Other inexpensive modifications on the job site can substitute for more 
costly ones. While completing an evaluation of a building, one building manager 
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stated that he did not have the funds to modify a water fountain. A creative and 
inexpensive solution was acliieved by installing a cup dispenser near the existing 
fountain in reach of a wheelchair. The costly expense of plumbing alterations 
were avoided and a workable solution was reached quickly. Furthermore, the 
employer was readily compliant to the recommendations and later provided acces- 
sible parking and made large printed material available for a visually-impaired 
employee. ' 

According to statistics we have over 35 million handicapped individuals in 
the United States today. Of those 35 million, 52% are still -unemployed. The 
question is, why? We have the technology and we have specialists working in 
vocational rehabilitation and employment security. However, private enterprise 
is the critical area. Employers must realize that they can accommodate handi- it 
.capped individuals and benefit from their services. Modifications can be made 
if thie effort is taken . Employers who have successfully accommodated disabled 
employees must share their experiences with others. If an employer is willing- 
to be creative and put forth effort, then successful accommodations can be achieved. 

Questions and Answers 

How do you raise your money? How large is your yearly budget and how do you use it? 

Our telephone room is one method of fundraising. Due to the fact that Arkansas 
people are very strong football fans, we have begun marketing and manufacturing 
20-30 items that deal, with the Razorbacks and we sell these items at booths and 
at football games. We also run public service announcements which help our mar- 
keting efforts. This phase of our project has been very successful. We turn 
this money back into project expenses and have been able to purchase two acces- 
sible buses. We provide ^free, around-the-clock transportation to, the clients of 
the Arkansas Rehabilitation Institute. This year one of the buses will be leased 
to an independent cab driver, and this will create another source of revenue. 

ow do you get people to buy the items to support your program? 

I think you have to be from Arkansas to appreciate what football fans are really 
like in this state. We didn't have to dream up a real great pitch in order to 
sell our merchandise once it was exposed to the public. The merchandise is good 
quality, and I think that makes a difference. 

How large is the association? Do you have a rehabilitation center of your own?' 

We do not operate our own center but we are affiliated with an existing rehabili- 
tation institute. We are implementing services to orthopedically-impaired indi- 
viduals through the rehabilitation institute. 

Could you comment more on your budget.? 

We operate with two different budgets. The American Amputee Foundation has its 
own budget. Additionally, we augment services to the Baptist Medical, a private • 
rehabili tal^ion agency which, in turn, has its own operating budget and we lease 
space from the Arkansas Rehabilitation Institute. 

How successful have your efforts been to raise money for the Rollin' Razorbacks? 

This has been a very rewarding project, both financially and at ti tudinally . In 
the last three months, Steve has been able to generate almost $45,000 for t^ieir 
budget and the football season has just started. That will give you some idea 
of what is possible. By the use of telephone marketing, and with a very positive 
presentation, programs can survive without the government dollar. 
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Don R. Warren 



Innovations in Adaptive Equipment, and Job 

Site Modifications ■' . 

* 

It is good to be with you this afternoon to share some of the concepts that 
have been developed over the past four years in Wisconsin for the state agency 
of the Division of Vocational Rehabilitation. 

The rehabilitation engineering component in the state agency is relatively 
new and came out of an innovation and expansion grant from the federal govern- 
ment that mandated that we start serving the more severely disabled clients by 
finding ways to modify the job structure so that they can adequately do the job. 
Not only adequately do the job, but do the job ip an equivalent fashion as an 
abl^^^died individual and in a^ cost-effective approach. 

This has many facets to it. Obviously it*s not a simple process and many 
times involves the work of a lot of disciplines: the medical personnel from the 
hospital— the occupational physical therapists; the nursing staff; and the physi- 
cians along with the rehabilitation engineers. 

Rehab engineers are kind of a strange breed in and of themselves. What is 
a rehab engineer? Even the rehab engineers have a hard time answering that, but 
often it*s an individual who has come thi^ough a multiple of disciplines — in my 
case, .neurophysiology and neurosurgery— with engineering counterparts. Often we 
see people in rehabilitation engineering who've come through the engineering 
components, then come into the medical service delivery model and work through 
occupational therapy /physical therapy JOT/PT) , nursing or one of the allied 
health areas. 

The important point here is that the service delivery of this process— the 
rehabilitation engineering process— is a multidisciplinary process. It requires 
all these facets to provide the best solution. Often the best solution is the 
simplest solution, but what looks to be simple is often very complex to make. 
This is kind of a diabolic situation, but we find that in order to keep things 
simple they have to be very ccnnplex in the design, aspects . The simpler the 
process, the better the device will work in the long run. We find that if you 
build a very complex sys tem it requires more maintenance. It requires more pre- 
ventive maintenance, and it requires more time to train the individual to use 
it. So we lise the old principle that many of *you may have been familiar with 
back during the war. '*Kiss" was written across all the drafting rooms in the 
Navy. It means "k^ep it simple, stupid." So the simpler it can be, often the 
more effective it can be, arfd it enhances thQ whole process and keeps it' less 
expensive. 
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If we can go into a job site and just look at the job site and find an 
environmiMil wluTe we can place a person with a disability, that*s the best 
approach. If we can just train the person to operate within that; envi ronmen t • 
it doesn't cost us aiiy thing; all we have to do is train the individual to work 
in that environment. Often those environments are difficult to identify, 
exj^ecially from an employer's standpoint. 

Of tern we come into situations where people don't appreciate or even know 
what some of the disabilities are. I was recently in a paper mill up north in 
Wisconsin where they're grinding up logs making paper pulp'. We were taken to 
this door and given ear plugs to wear; then they gave us glasses to protect our 
eyes. We went in one more door and ran into a foyer area where they gav^ us a 
headset' to put on over the ear plugs. They opened the next door and we were 
observing the process of debarking logs and grinding them into small chips where 
tliey ' re subsequently dissolved and made into^aper. Up on a gantry overhec^d 
there were several employees who were kind of surprised by our appearance, and 
started nudging each other and pointing. They thought we were the inspectors. 
We were just there to look at job sites for the state, basically, and" all of a 
sudden this signage went on that we weren't familiar with. 

Wg^^tood there and watched them work for a while; their main job was to 
orient/ the logs as they came out of this big washing machine that rolls the bark 
off and lines them up properly to hit the grinder. The noise intensity was so 
great in that room that one could scream and never be heard. Your body would 
shake and your eyes would water just from the percussion on your system. We 
were glad to get out' of there obviously, and on the way out after we'^i disarmed 
ourselves of the protective garments, we asked them if they'd ever thought about 
hiring a person with a hearing disability in that environment. And .the guy sort 
of stopped and shook his head and said, "Well, is that a disability?" 

Here they were trying to meet a quota. This was back in the days of 50A 
Implementation and there was a certain number of -equal opportunity people around 
monitoring government contracts, and %Key hadn't realized that there was a site 
where tliey could have a disabled person ^ery easily implemented. These guys had 
their own sign language. There-was no^ way you could hear yourself even think in" 
tliat room, and they had- developed their own signage which was not the typical 
sign system. So this would be an example of a very simple modification. 

We got into all kinds of modifications as a result^of the agencies asking 
us to assist them; everything from computer terminal modifications to modifying 
dairy barns so that the disabled quadriplegic or paraplegic could milk 95 dairy 
cows twice a day, or modifying tractors for quadriplegic operations, or modify- 
ing vans and automotive equipment for disabled individuals in all degrees to 
operate safely. 

The gamut of expe rtise ''tha t ' s required of , the rehabilitation engineer is ' 
quite extensive, therefore one has to have on staff people who are comfortable 
working with dairy cows on one hand/ ^nd capacitors, resistors and transistors on 
tlie other hand. So you need a rather wide cross section of expertise to work in 
that field. 

> iOf ten we find that the job of the r'eh'abilitation engineer is just that of 
defining the need. After all of you bring your ideas in of what you want the 
client or patient to be able to do and it's resolved , to a final check order in 
which we're going to try to accomplish that, someone has to undertake to be th^ 
broker for this imp lementation process . That broker usually ends up being a 
therapist or an engineer who can stand back with the required empathy to observe 
the process, have the input and keep it all in order. It's kind of like a gen- 
eral contractor to a construction project in doing this rehabilitation process. 

/ 

\ 
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Many tlnius that's all that has to be done; once the definit;ion of the- con- 
cern Is I'xprusst'd .uul clarified, nature takes its course and things happen. 
Often it. takes more prompting than that. We were recently involved in a situa- 
tion where we had a lady who was an e"xj>ert one-handed typist. She only had one 
limb on her upper extremi ty ,* Vand she wa^ an expert typist, very, very accurate. 
She tiad worked her way up through the company and was keeping up with her able- 
bodied cohorts when they weye working standard electric typewriters. But all . 
her able-bodied cohorts were given the opportunity to have a word processo^ as r. 
tlie company evolved and technology presented itself. - ., 

Well the computer company that manufacturers this word processor wasn't 
attuned to modifying the keyboard for this ■ individual . It is a simple process 
of modifying one of the chips in the board such that it can recognize either a 
one-handed keyboard or a two-handed keyboard. It simply changes the profile of 
the keys, a very simple software modification, not even a hardware modification*. 
The company had- already done some things in regards to the blind populatiop; in 
dealing with their needs of having talking typewri ters . They weren't willing to 
make these adaptatioas at that point in time. 

After we defined the need very clearly and offered to do it for them with 
an alternate piece of equipment that wasn't their birand, we found' the'ir position 
changed considerably. They became very- cooperative" and willing to implement the 
process, not only for the left-handed person tiut also>£or the right-handed per- 
son. It took, 1 must say, a considerable amount of prompting to get that to 
happen, almost to the point of threatening to publisli the data in a national 
medical journal or a rehabilitation avenue that would make it a more eminent 
domain of information and anyone could then emulate their terminal; obviously 
they didn't want that to happen. 

In that situation we were merely the catalyst to define the' need and 
express it to the manufacturer of the system so that they then could respond in 
an appropriate way and make modifications. Another beautiful example of that Is 
the things that you'll see later that the phone company has done in regards to 
adapting equiprtient for this population. How many years ago was it that if one : 
was hard of hearing there was nothing for him, to do to amplify the sound? Auto- 
mated dialing is also a rather recent modification; if one were ve ry / sp^as ti c J^r 
couldn't hit the buttons, one button would dial the whole number. Think of the 
chances of making ;j mistake as a cefebral palsied individual trieti to hit "a 
toijch-tone phone. ^ What are the chances of a correct dialing if they only have 
to hit one button tliat dials the whole number for them as opposed to having to 
hit a seven-digit code? . ' 

• * ■ • , « 

We've geen these things evolve -for able-bodied folks. These weren^t de- jj 
signed for people with special needs. ^These were designed for folks like me who 
aren't, too bright in "the morning and c^n make those same mistakes on that key- 
board in th'fe process of interfacing cfiil technical environment tlvifwe have 
about us . ^ - • 'fi ^ 

We've st,en companies like Sears Roebuck ar^ Radio Shack bring products 
into the marketplace that enhance^he envi ronment> of able-bodied folks and inad- 
vertantly have enhanced that of tsK disabled population. .Thiese devices were not 
designed ini tially f oiiKthe disabled population, but rather for the' able-bodied 
folks. You may be ' fa^jSiliar with- the little deyices thatj'plug into the wall. . 
They're called a "hom^ control uiiit" that Sears shells. These are around" $14 .^^^^ y 
Ynti nliip nnp'*nf thferfSWintn the wall. dIue vour lamp in and from anywhere in th^*^ 



You plug one of thfe^Sfinto the waj.1, plug your lamp, in and from anywhere in the 
:'house if you have tlve „transmitter 'module, you'-cari hit a button and turn on" and 
off this lamflf. t It used to be thatf*l*t ^st a coufiae of tl),ousand dollars to. do 
this kind'of*^a modification. Now the '^hole process can be implemented for less 
than a couple hundred dollars. 



"So tlu-.sr ili«vi tfs' wtTo built for those of us too lazy to go turn off and on 
the i l^h t, has i ca 1 ly , ralhtsr than for tlie population for whicli tlioy are very 
appropriate. , . * ^ - 

Some of the other kinds of devices- that we've constructed, of late have been 
devices tliat );ive people tlie abi li ty/ei ther to go back to work or enhance tlielr 
emp loyabi 1 i ty . One such device could be demonstrated by this dictating machine. 
It's a star\dard Lanier tape deck that has been modified to the extent of unplug- 
, ging its mi(.Voi)hone and plugging in this little black box. The .function of .this 
liftle bla^k box is to provide the quadriplegic individual who coyldn ' t work a 
microphone button tlio ability to do dictation like you or I would who can stil'l ■ 
work the microphone button. All those functions have been replaced by swi'tclies 
up here which are puff controlled. This is a puff technology where -you merely 
puff in a tube and Jt turns on the tape deck and performs the functions". 'Tlie 
indicators are on tlie top with little lights that light up and tell you what 
status you're in. l£ I wish , to record Tpuff in this one, now we're recording, 
and I'm talking near the microplione, so^it's picking me up as if I were talking 
into a hand-held mike. This ds all done by merely breathing into these little 
holes. Now I ban do this from some- dis tance ; you don't want to sneeze into it ^ 
or you can cause some cliaos i.n the process. So this gives the qua*dripl(?g1 c the 
ability to do the same kird of difcta^ion, going in and changing words and sen- 
tences, maintaining the articulation of a ^arid-held microphone with a 'low-cost 
modification to an of f- the-slie If product. • ^ : * 

■ a ■ . ■ ^ 

We try to always flnodify off-Che-shelf technology rather than going oUt and 
reinventing a sji.ecial tape recorder for this special population. One qther- 
feature that we found important was the ability to change 'thTe- tape so tliat by' 
adding a little guide one can flip the, tape^nut and cause, iit to be changed, tlie 
idea being that this' gives him a turning .table on- which to turn the tape and 
replace it. We ^Iso can add an additionaf tppe to the top and let it slide in. 
This gives/the individual' independence dn tl/at proces^s of doing dictation which 
sometimes is a very private "kind, of thing. 

Another area where .we.' ve put together a device was a housing company up in 
Wausau that was building prefab houses. They had an employee who. had been there 
for several years and W^o wanted to stay, but was going blind with diabetic 
retinopathy and could no longer read the blueprints. If he stayed, he had to 
find another job. Well, without vision there areh' t too many jgbs in the hous-» 
ing industry that one can do. So we went through tlie plant and identified a job 
»which^ involved measuring the Romex wirethat*s used for wiring the outlets and 
switches in the house. If you know electricians, they're pretty fUssy- folks 
about how long those wires are. They don* t mind the wires being a little too 
long, but they don't want them too short. The cotitractor, of course, doesn't 
want the wires too long because that copper is l^ike gold nowadays when it comes 
to the price per pound and they don't want rt wasted. So the concern was how 
could we make the blind individual able to operate a device that the able-bodied 
folks use by setting a dial to zero and then; grinding the wire through, it until^ 
they, get the right footage, stopping it, cutjting i^ off^ binding it, labeling it 
and throwing it in a bin. ' ' ^ ^ *.' 

That was the task that we identified for .this individual to do. Sd, what 
we did was take that device and put a shafting coder on the end of it and'hoqketl 
it to another device that enables the system to speak out the footage as it 
■winds the footage onto the system. Here agaiji it was a case of taking an off- 
the-shelf spe5iking system out of a calculator. ^' . ' 

This device is actually accurate to dbout one hundredth of a foQX.,^_far 
more accurate than the gauge that the able-bodied folks are using, ^e did have 
a problem With it though. After it had been in for about three days they said 
all of ^ur wLr es were about a foot too short. We figured it had to be some- 
thing that- wns^"gtoss ly wrong, and sure enough we found the problem. The tompany 
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klU'W ih.it' 111.- 1' U'it 1 i .HIS .ilw.ivs w.iiittHl J 1 i t t h' i^\t la wl .Mu! thus, .ivKUmI an 
oxtr.i'toot tp tlu'ii s)i*'i-i I Irat ion.-^. Knowiu)', that t hr wiMkt'i^; who iiank the' w!i\-; 
out Air a I i t t K> s'loi^in-, t hf iHMiipauv sprrlti»'vl our \ooi slu>rtt'i so tliat it Wi>uia 
ionu' iHit tho 1 iK.ht .h>n^'.th ami .ovo i voiif wou Ul hr happv . Sii who's sjuiT i t i oa I i ous 
ih; Wi' v.ot : Wi> ^\ot tho ronipanv's ?;poi- i t i i\it i ^^^^^ that sai^ that thoso tliiiu-; ucrd 
t>> hf a tool ^;lloltoI■ than what wa>; loallv uooosMarv. 

Tlio oonununifat ion link is vot v Important hotwoon fW" oompanv and tlio roh;»- 
h vM tat ion onr.inon hooausr wolf tolling tho oompanv'Yltow lonr, thov t o Kl us 
"ti» liavf thorn out. Wo dow' I havo a 1 ud)\o taotor. 11 thv/v wantod us to hulhl a . 
t uvU'.i' laoloi in it WvHiUI hi- v<jil v oasv \o do. 

A lot ot tin' thinr-s that Wi' do aro vimv s i mp 1 i ^; t i o . lk>n'S; ono tliat I'VolvoJ 
out ol a uooJ. Wt- hail a <i uail r i p U'r. i o iiullvivhial who oouldn't omi>tv own loy' 

haj-.. I'ho piolWoiu wa^; whon ho M hc\u\ ovrv to'trv to oi>on tlio lot', valvo to lot 
tlir l^u- oniptv, lio oouhln't do it,. oouUln't i;o t hark ui> ii^to tho ohair. Wo lookod 
liito tlio Pitn;poots ol liavinj'. olootronio dovioos inanul ao t urocl tliat wc>u Kl do that 
tot him. Wr wont out {o tho automc^hilo one d.iv and wtMo working, arouml tlio oar 
and wo disoPVi-n-d this I i t t h' valvo tliat sits on top oi tho air oloanor and 
opons and olosos tho damprr t lot tho air ,i n ami out. Wo found it wv>rks ^'.roat 
as pinrh tuho, to pinoh tho urinarv tuho oil that oomos 1 rom tho oa.thotor,. 
All wo ilo iri ynn this tuho up his lop. undornoath tho ocMlar. Ho r^noks on this 
tutu-, it opful tho valvo uji , lots tho urino drain and "as soon as ho quits suok- 
in>' on \ { it Miut^s t lu> tulu' o f t— vo rv i mp 1 i s t i o . It olimiuatos rhonood ol 
lA.Lyjt.iii..J_o.J]a>v. ,L3,i4^::LJ outs that oos t and ^ivos tho 

pTT.son indo pond ono/' ^ Wc oan now do tln^: whorovor and whoiu'vor lu' wants to. In 
additiiMi, tti.it toatnro is a vo rv low-oont appro. irh lo tjia't prohlom. 

In taot I think wo liavo tolks horoVwjdav who' m.iv ovon admit to haviny; thoso. 
So wr lound thorn vorv snooosstul and wc> ' ro lindiny; that wo oan't mako thorn last 
rinmy.U Uv^w to moot tho domand . Vord Motor wants to know what wo ' ro doin^; with 
all thoso--thov think wo'ro ropairiur, an awful- lot ot oars and wo don't ovon havo 
.1 liornso to work on I'ortl oars." So somotimos wo tako weird solutions to thin^.s. 

Thon' was a oaso whoro wo had an individual running around in an onvironmoia 
that was rathor hazardous and noodod to oall tor lu'li>. So wo took a y^ara^o door 
oponor and put a inil t switch i n -i T i n a pi>;r.vback so that whon ho put tod on tho 
tuho it would sond a radib Troquonov transmitter sip,nal to a r.-coivor whioh 
w.Mild turn on nn alarm and alarm tho supervisor that tin' v ' d he t to r start looking; 
tor this t\>llow heeause he was in a bind. Wo used the same kind ot switohinr. 
'lor lots o! other thinj.;s. Wr have vans that we've hooked up tliese systems, with 
lusul controls, where tlu- halo switch is operated. Merely bumjUny; vour-*liead on 
tlu' switch doc^s tho s.inie tiling. All we're doiny. is nsinj; the puft bulb that 
vour luad. humps into to mrii it on. It's a very compatible rnv i ronmeivt . 
Tlu'ri-'s no wirc>s to break. Wo u,.r silicone tubes that are not t<'mperature sen- 
sitive, and thc> -kinds ot switchinr. are mandated bv the kind ot onvlronment that 
i t ' ^; c.oin.i'. t o be used in. 

Wo'vo cot a lot ol" tL'chnolopA' availahlo.to us how to moot vour needs. The 
thii^r. that wo havo to emphas i /,e todav is that tlie technolo^A is here. It vou 
want to implement tlv.^ technoloKV, it's up to vou to Jefine your needs, oxpress. 
thoso lU'ods inM multidisciplinarv approach to thoso o\ us . who are responsible 
tor dol i VL'rin,^^. thoso services, and we will mold those concept^♦ together and t r\' 
to ronio up with alternatives. 

What wo do is c^-eato options. Now when we create options Tor vou tolks we 
!{>und bv history thai vou like to take all tlu- options von possiblv can— most 
pooMlo would. Wo'll sav, "bv the wav , would you 1 iko t:o have it do ihis? Oh 
voah, that would be nice. "And it also can do this." Hv tlie time vou gbt done 
with us onpineers wo'll havo vou doini; th i ny.vs that you reallv didn't ever plan 
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Co ,\o in till- tiist phuT, aiul probablv don't t'Vt'U uvcd to do. So it's up to yovi 
to ki'i'p u?; in tow in ilividiny, tlu' "nico to iiavf" versus tlu- "nood to liavo" implu- 
nionl a t i o\\ pi\.u'oj;s « 

I.v>ol; at tiu' prooi'ss ol spotMi'vin^', a wlu'olcliair, a standard manfial chair. 
I'm sun- tiio VA'bnvs lots of those thin^'.s and In' tlio timo tlioy ^o thriHi^h tlio 
provi'ss ul iniroliasin^ and tlio thoraplsts havf thoir featuros to it, thon 

soku'IuhIv .savs, wf I 1 . wo notnl somothin^; that rocinlrtjs low tdfort, so that the 
individual ean use it. What thov iiU'an is thev need one that's ^ot ^ood tires on 
it and \;oiHl wliools. Iav et fort miK,ht end up eomlI\^ out with one that's K^^t elec- 
tric controls i>n it. and all ot a suddon you've inadvertantly vipped the price 
and now vmi havi- an eU'C trie wlieelchair. 

SomoiMie olsi' mentions the tact that this wheelchair viser will be ruanln>; 
aJiunul ontsidi- a lot. He iiroi>ablv needs somethinK, that's );oLn^', to be able. to 
)\i't hlin up and over curbs, an all-terrain kind of thin^. So he wants some 
wIuhMv i)ars on it so it doesn't roll over.. He's got some decubitus ulcer prob- 
lt>ms so he's y,iM to have sonietliing that's y^oiiw, to recline for him, so you end 
iil^ with another ! eature added to it. by t.he time it gets to the engineering 
r. loup ,t hov' vr embelUshed it more, and they've got it up to an all-terrain 
vehic li-. I 

Tlien son.ebody says, well, it's got to be heaw-dutv so it will withstand 
.ill i,i this, and it coiik'S out with another 1 eature.. So Ihc engineers kind of 
j'.o rampant on ti^e^u' things, and by the time you get done you've got something 
.JUiJ.i..auak:i..ilku..t^onujth,inv;_that's supposed to climb stairs. 

[■he VA has sponsored research in the area of curb climbing and stair climb- 
ini',, and we did come up with a stair climbing wheelchair that will go upstairs 
with tlie alti'rnate action of two arms. It's not for a quad, it's not tor many 
paras, but it is in the Research stage. So. the engineering communitv is stiLl 
vv'orking on stair climbing wh.ee Icha i rs . • , 

^So given this kind of challenge the engineers will come up. with a solution. 
You have to monitor your challenge to us. We are usually, involved in the grav 
area, if vou will, between man,, the machine and the computer in trying to learn 
^ iu)w to use this joystick. If we use the wrong tcu^l we're going to alienate the 
cTienfor pat i ent , we ' re going to ii|lienate the community, the employer and we ^ 1 1 
probably turn a buncti ^of edges that we mav never get a chance to restore. We ye 
rot to do il rigju the first time. Often we don't get a second chance. So it s 
Oery important that you give us the information that we need to do the work. It 
we get that information in whatever form, it helps us plot the path ot what you 
want doile. 

It does take a lot of research (,)n your part to define the prc^blem vmd bring 
us that problem. If vou 'can put fhat on a piece, of paper for us, in any t orm of 
a sketch or whatever, it helps us in. defining the need and often we can come up 
with a solution. 1 f 'we can't come up with a solution, we probably can go oat of 
state and find a solution. 

Feedback is the most crv'icial point of this whole thing. If vou can coimnuni- 

cate with the disciplines involved, we can then give yon the best solution, but 

not without the feedback. Otherwise we ''11 c:reate an OSHA-approved horse or a - 

cowbov with emission controls^. We've .seen the overkill and we want to avoid the 
overki II in th.it s i tuation. 

In one situation there was a client who needed the ability to dia.l out a 
pre-recorded nimiber or a pre-progranmiod number by merely hitting-one of 16 dif 
ferent'buttons. The key pad was very awkward for him. There are rental-type 
devices and those for purchase^; the concern you must remember in deciding which 
way to go is with regard to service\inil maintenance on the equipment. A^^^* 
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you're' liavluK t hi' liKilviilu.ll use this system to lMhI, fur Instance, for an aide -r 
to come y,ot him out ot bed in ease of fire or sonU'tliiug, you mi^^ht want, a 
system that ha.s a greater reliability than one that's only used to call the 
neiKhboi-'^down 'tlie street for an informal chat. 

Anbtlier device that's not ' comnionly^nown as a conuiuin ica t i on device is one 
tliat can be carried around like a pocket calculator. 'As you type the message' on 
the. hand set t displays it on two sets and enables you to communicate. If you 
wisli to talk over the teleplu^ne, it is a modem that can, be attached to t)ie 
transmitter section ot' the phone and the receiver section and communicates 
through a link in the back. This is a portable TTY or portable teletype, ami it 
coiiHiumicates >ith the standard coiimiunication format that communicates with all 
tlie teleplione t:ompany's ecjuipment or any standard communication TTY. 

I had a client over in Kenosha who was a DVR counselor and had to access 
cliunt files. She was an individual wlio liad polio, was paralyzed from that, 
tlien fell out of a wheelchair and was further paraly/.ed from a spinal cord 
iniury as a result from the fall and liad a very limited range of motion, had 
no 

a rehabilitation counselor. 



ibiUtv to raise her amis, no grasp apd she was performing the functions of 



It is a rather rigorous process to access so much when you can't get your 
whec'l chair close enough to the file cabinets to even get the paper out. So we 
buLlL lier a special file cabinet that she could drive under. She could drive 
lier wheelchair under it and then work from her lap to- the table. Here again we 
needed the feedback. We looked at the problem, that arose and asked the coun- 

se] or what kinds of files she was going to file? SJie_^ told us tl^^t they're^ • 

letter size files, so we built this cabinet for le tVer "sTze " f i les . ^ ^v'c installed 
it, got it hung on the wall, an^l then the real test came. Tiiey brought in this 
luige -stack of files to shove in the file. There is a little plastic tab on the^ 
top of the regular manila letter file, wiuch proved to be the quarter of an inch 
that would not let the file even go\n the cabinet— lack of communication. Had 
We been sent a copy of it, we would have known. 

• So we took the system back, modified it, cut it all a];art, rebuilt the 
" cabinet and got it implemented so she could pull the files in and out. 

So those little things that seem trivial can be verv consequential when 
we're building these things that have ty have tight t<Herances and wherein space 
is of high concern. 

Additionally we had to build a forms file for Lier. The state bureaucracy 
has all kinds oT forms to fill out and she had to fie able to get at those forms. 
So agai"n we built another special file. Her desk was se t up with a very minimal 
throw that's just about wide enough for a telephone to sit on, a lazv susan in 
the corner that could be rotated and all of her brochures that she freqitLuitlv 
accesses posted on the wall so she could get at them. 

Another client. was an individual, blind from Ivirth, servi.ng as a telephone 
receptionist at a federal housing allowance office concerned wfth answering 18 
incoming lines and 70 extensions, using braille fpr taking notes, operating a 
standard typewriter and trying to keep chaos from occurring in this office in 
which the attendees were those who were there trying to get federal assistance. 
She needed to know when people came to her desk; she couldn't tell when someone 
walked up to her desk, and without knowing that, she could be sitting there 
working away and someone might be standing there for a w^ile. 

We thought that was a simple problem. We'll just put a rubber mat out 
there and wlien somebody steps on the mat, that'll set a little vibrator off on 
her chair or desk that she will feel. Then she'll knoy to look up and say, may 
I help you, or whatever. Well, the profile of individuals Ln federal housing 
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aliowa(u-i' lU I which wc soon loarncd, was about 70 i)Grocnt: Cour-footgrs 

ruiiniii>; around all ovrr this place, consaintly back and'forth across this mat, 
and she couldn't distin^;uish i)etween a child standing on the raatjor an adult , 
standing on. the mat. . , " ' 

So, we tlien decided to put an ultrasonic s}^\stem in that measures when some- 
one comes in front of lier desk and' would send, off the same 'si^;nal , but it would 
only look at things four feet or taller in front of lie r, desk. This little beep- 
er was put in the ce^i ling 'and would sense anything that. was within that range. 

It was working fine, except "that when we wont back to readjust her phone' 
system she comp/Iained of the, noise that the thing was giving off. We. thouglit 
that was rather unique >becausG this is set -in a frequency range where, only the 
huts and very few 'animals ..can hear this frequency, but she could hear tliat fre- 
ciuency because upon 'evaluation she could tell when I was unplugging it and plug- 
ging it back in. On tpp of tliat, she had learner! to recognize the 'waves of air 
going by her desk wlien people Cour feet or ta>Ier were there versus the under 
four foot population^, which meant that we no longer needed that d(i,vice. 



■ We Liter discovered after finding that she heard such high frequency that 
we could run the frequency range of the telephone keyboard tones so high that 
they were ouL-^f the frequency range of the able-bodied individuals around. 
Now you watch her operate and it's like indications from heaven coming and tell- 
ing iK-r wliich butfon to push because the phone rings and she goes ovpr and 
pushes this button and you can't even hear or 'find out how she knew which button 
to jnish. 

She^s now working the job very independently and has been on the job for 
about three and a half years. So it meant the difference in lier being able to 
do the job. In addition, many of the things that we initially put on her equip- 
m'^nt have subsequently been removed because of her ability to. adjust to the job 
s i te . ' 

We tend to overkill at the beginning, sometimes rightfully so, and often 
only to find, that we get to bring the thing back in house and have^it available 
for someone else to use down the road. 

We were clown at the General Motors plant in .lanes vi lie with a client who 
had a prosthetic limb 3TP^ in'' the process of having to step sideways^had diffi- 
culty moving that limb along, so we built him a little cart that he could squat 
on and liave all his parts that he was assembling in this cart..^^e could keep 
himself in pace with the conveyor belt just by hooking a littlefFool^ on the 
conv'wor belt and dragging his cart with it. Then he'd unhook his ifcok and 
s 1 itle himself down and start on the next one. » 

We went back a few weeks after and here was a whole row of carts lined up 
on the conveyor belt, all hooking themselves along doing the same^thi.ng. All 
the able-bodied folks thought that was a great idea and they tried doiTTSj^the 
same thing. So what's good for the person with the special need turns outN^) be 
good also for other people who liave similar job functions. 



Another" "client was trying to run a book store as a cerebral palsied individ- 
ual, non-vocal, with very, very gross motor function so that he could not make 
change from the cash register. He could push buttons if given a guarded key- 
board, so we tvok the keyboard out of^ "the standard cash register, which could 
make- change for him, moved that keyboard down into another box and put a guarded 
keyboard over it. A guarded keyboard is nothing more than a piece of plastic 
with some holes in it. 

What it Hoes is allow a person with very spastic hand to come across a 
keyboard and get their finger in the one they want without hitting all of them 
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acro-A Uu. w,,v. Tlii^i affordoc! him tl.u ability to make cfe" change because 
,tosUio,W i.n a place that he coa>d get at from his f^^^^^^^^J'"^^ 

U,ll-ir bill change or liard money change with his hand-. He cpuldn t make ciic 
Slier ioiev change but this .it^orded him to do that through the standard part . 

that you,' re familiar with ^at the grocery store. ' • • 

,\nother unique ^"""^ mentally re,tarded population. The adap- 

toother """^"^ MBBagj^^^i that was being used by a workshop ■ 

tation consisted o/JP^^f'^-^^.'^" boards off to 16 

where they had ^ ^^I^MBW^' j,,^,,. Their p^robVem was that they had' 

inches plus ^.'"^ JK^Br^",^°f practicallv, to keep their arms out of the 
'"'-^ Tev^hL.^b.aMfc so'trier could o;iy reach in so far.^ Another- 



'In ■ i^V ac ut of thi box and pull the parts off so 

from al:'nning. 1/ ^"^H|-" ^'^^ ""^^ ^ 
The other big concerBSIhat over AO percent of their production was 
-r'ejec Th weren't lini!P| boards up rlgh., so with.soce adaptation on the 
sad. we put some pneumatic^ controls on it and a small "-^°P-'^"^°'^' ""^^"^l^,' 



down to one in fact, ^ - 
before. 



the light, and.it wasn't, re ally that motivating in the first place. 
' . m talking wi.th his (counselor wc found out chat, there was a -"^f ^^^^l 

even understand what it was. 

, JtaJi! 1 .d.,lt! so- ,h„ isolated this -.hlng Id.o spccinl r„o.. 

„„„l,.r i„dlvld„„l had set off bldstlns c„p» 1„ an o™n J™' 

numeric-controlled machine tools in a Wisconsin factory. 

Another lady couldn't squat down and file piece.s in filing ->binets without 
. falli': on the fLor and not being able to get up o y tak^ a^.standard^ ^ 
. walker, putting a little seat on it that is supporte > ^^^^ 

'r';oi';/'d?-rAr;r:*;».::l.;"r.:u ro™°»d';;",;..t=. ... .... 
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couM pull ilu" littJi' sf.it up and walk around wi Lh it and lowcn luTself back 
down — a vt'ry 's i nip 1 1 l; t i r k'intj ot" motl i C i cat i on . 

There was a renal pacLeiu who had very weakness in her lower extremi- 

ties. The state was about to buy her a chatr lift to take her up and down" the 
stairs'with her gro<:eri:es and laundry 'and all the things that go, into tlie base- 
ment, but it was- (Jetemiined that she c:ould make it up and dow^p^ the stairs; the 
probleiuwas tliat.she couldn * t car rv all these things up and down the. stairs. 
» ' 4 

We went to Sears, bought a garage door opener, mounted a platform on it, 
hooked it on th^- stairs, and now sheVs got a dumb wait'c^r on which she hits a 
button and the opener carries the things upstairs. , She uhloads "'them, goes 
upst.airB, loads it. back up and sends tlungs back dov^Tis tairs . . So she's able now 

.to use a $1-35 garage door opener that cost about*$400 by the time we got it all 
modified instead of a $3500 device^that was going to occupy^ the. whole stairwell 

'and be less effective in the long run. ^ ^ 

We also, worked on a .dairy farm building rabbili ty- devicVs . In this case it 
.was eas'ier to modify the e'nvironraent for the- cows than it was to raodiW the 
environment for the client. We put a ramp- up for the cows to climl^\up ins^ad 
of the wlieelchair having to go down in .1 pit. By getting the c lien t powered and 
getting the cows up he was able to access the .appropriate .parts in an appropri- 
ate tirif frames to milk 95 dairy cows twice a day from a wheelchair and operate 
.his .farm independently. - 
•\ ■ " ■ • 

Wt' also modified tractor accessibility systems so he could get on and off 
-his trat^tor, db-row t:rop-farmiTig' and- ofTcraTe^ p independently. ■ - - 

A client working in an electronics manuf ac tur ing f ac i li ty had to access 
many various tables. It seemed to make more sense, rather than modifying a 
table, to modify the wheelchair so that it would go up and down; it didn't limit 
him to a specific site, but rather enabled him to go to a lot of different sites 
in the facility and work wherever the jobs were. > 

■ We modify standard wheelchairs with custom adaptations as required by vari- 
OU.S clients for whatever the specific needs of the job might be. One custom- 
built chair required 'that the/client be able to see through the surface with a 
special lucite reflection that inhibited ultraviolet rays because of a welding 
environmen t . 

Toileting is a problem with a lot of clients. We had a situation where the 
employer would hire the client as long as the client could toilet himself. ^The 
employer^ didn' t mind feeding this client, wHo was a cerebral palsied individual, 
but he wi^sn' t going to work on the other end. 

So, recognizing that, we went to the data base and found a European device 
that's been around for years, some of you have probably seen it. You sit on it 
and when you're done you hit a button down on the floor and it blasts you off 
from the rear with cold water. Knowing the American ingenuity, we searched the 
data base 'again and found that, sure enough, there was a device on the market ^ 
that squirted instead of cold water, hot water from the front and back and wasn t 
so obtrusive, but then additionally, if you stayed on it had a blow dr>'er that 
would blow you dry. So it would' wash you with warm water front and rear and 
\)low ^ou dry . 

\^iat it meant was that now instead of this device being something for the 
aristocracy it was something that meant that a client could be employed because 
he now had a system of toileting himself independently, and" the- employer found 
that there were other members of the staff that enjoyed using it as well, so it 
turned out that a pimple $300 of f-the-shelf modification in an area that you 
would never expect to be a problem area was used to solve the probl^eml 
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Wh.it it lu.ils cloun to is thai the rohab i 1 i t at ion engineering fiekl is a 
reallv wide open area. There's a lot of things happening in -it. It's a high- 
teehnologv area. It requires the input from you folks to help us l<now what your 
needs are. to prioritize your needs so that we can be sureessful in the develop- 
ment of products that, will meet chose needs, and we now havo a chance to request 
those thing,s that herettifore you may not have. 

Manv -of vou mav feel like yot^'re the only one -out there doing anythim;. 
You're the on Iv guv on the job that's dging the job. You're the only onei/ho's 
getting Che work done , and it's an insunnountabie job to try to accomplisli, and 
we recogniJie that there's a lot of tasks around that could be accomplished more 
-easily bv interdisciplinary approaches, t^o we do need to work together and bring 
together' the ideas that you have-.with the technology tliat is available and come 
uj/with some solutions. None of vis are getting any younger in this process, and 
if we can work together we can have things implemented before we ourselves may 
need it. As was pointed out, we may be the users of some, of tliese teclinologies. 

t ' 

Work with us and we » re sure that you-w,ill find a bright light in the process 
of satisfying some of tiiese needs. It's very rewarding to work with these 
Individuals and see tliem come to .fruit^ion with their jobs, and we feel that the 
bottom line is that ability is of little account without opportunity. "We feel 
the opportunity is there if you merely ask for assistance and tackle. some, of 
these heretofore seemingly impossible situations. 
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Introduction 

' . * ' 0} ' ■ . 

• ^ TtW focus of this paper is on the employment of disabled individuals. What 
skills employers look for in disabled individuals is an important dimension of 
the employment process. . However,- it is only one factor to consider for those 
involved in the. education, training, and job-placeipent processes for disabled 
individuals. One must consider employment of disabled individuals in a broader 
context. This is the context of career development that includes career selec- 
tion, preparing an individual for a hareer, entry into the. World of w^rk, and 
long-term career accoBunodation . SinOe we are living in a rapidly changing tech- 
nological world, the role of technolo^ in tUe care;er-development process is an , 
additional consideration. , k 

} 

This paper will (1) identify th^ major components of a career-development 
process for disabled individuals, (2)'* describe , by example, how technology is 
used in- tbe i5roceSs of career development, (3) present considerations related to 
working with employers so as to ,f acili tate job entry and long-term employment . 
accoiranodation of disabled individuals, including identification of employment 
skills. needed by disabl^ individuals, and (A) present an overview of the job- 
placement history of a select group of disabled individuals as an illustration 
of what can be done. Experiences gained at the National Technical Institute for 
the Deaf (NTID) at Rochest^er (New York) Institute of Technology (RIT), will be 
used to illustrate application of concepts and ideas presented in 'this papet. 

Career Development — A Process . 

Career development is in reality a lifelong process. This process has as 
its primary objective that of preparing individuals for "earning a living" and 
"living a li/e." Individuals must have the necessary technical, personal,, social, 
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nnd civic lnvolv..monC. 'success in meeting the latter needs to be measured in part 
in terms o Th - d..,r.. tc, which disabled indiv(iduals secure employment comnensur- 

t; wi th tral'mn, and abilities and the ^degree to "•^^Sa^rand^U 1 1975) . 

move upward and laterally within t.heir chosen career area (Clar.q and Bishop, l^n). 

The process of career development includes preparing individuals for employ- 
„..„t 1' a'complex and rapidly-changing technological world It also includes 
entry into a chosen career and long-term career accommodation. 

v d alf t^aisess their' ow^ values and interests relative to career options and 
then select an option that ^^^^^^^^^^^ ^ ^Sjrrltir n^ol^r roeiding 
i^di^ldual^rir^Ch; ZLZllTil. :riTAll\ZT:iA g^ve them the s.ill.s neces- • 
sarito enter a career. The career selection, or job-entry process involves 
selectively matching an individual to a job. For disabled individuals, this 

-to long-term accomodation to the work place and the larger society in which 
abled people must function. ^ ^ , 

Application of Technology 

There Un be no mistake-we are living in an era of ever-advancing 'technol- 
ogy tSr-s creating a hurricane of -nge - ii „ ------..SrJr 

fr-fl! t-L^rnd iearrsl^L^i^iiLr f;:hange;and P^^^^^^ storage. 

S^"!.in^f.°irr^::;re-n:?urer:fi^^pr:ftSafkroS;rge%.^ 

o^y . . . j-ii A t-r^ oar rhp words and grammatical structures 

tion about which plants are good to eat. the woras ana s pffective. 



(Corniteh. 1979) 



Up\,ill now turn to the role that technology can play in preparing disabled . 
indivrd2i;\nc"ct l career and develop ^^l^^^. ^^l^^^/^^^^^^^^^ 
Of significance is the fact that ^-^^^nology In its broadest H^'l'^ ' 
tool Z be used in preparing disabled f ^^-^"^J^^J^^^ii^;"^/"/, L ac nIxD to 
„„rld( The examples ^J-J^JJ-^^f.^'^f,)'^ ^ Tare^r dfcision-making skills. 

r2f:sXre;';:ritr n 1 ep'a^^ comiini^cation^kins. thus enabling profes- 
(.2) asse^ expressive au , „h,- „i Hm'n 7pd orocrams of communication skill 

sionals t^> design and develop ^"^^^'^f ^^^''^ P^°^",kllls necessary to function 
development, and (3) develop technical and related skills necess y 

independently in the world of work and society. 



Career Decision Making 



* K n= a tool to assist disabled individuals in develop- 
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vLnformat ion ahout: oducntUiii and special ^^sk i lis roquired for an occupation, and 
(^)) assists filuilrnt s. In deciding the personal 'des i rabi 1 i ty of selected occupations. 
As a student progresses through SKU, he or she must continually sbt priorities 
and nuike decisions. It should be i^ointed out that Slt^U is not meant to stand 
alone. ^Ratlicr, it is a tool for use by both hearing-impaired students and ca^^eer 
counselors. 

revaluation of SICI indicates that hearing-impaired students enjoy working 
with the system. Students have indicated that tiie program provides them with 
useful career information, demonstrates how human values enter into the career 
decision-making process, and assists them in deciding on occupations which may 
interest them. Evidence to date suggests that .s^J6T has not been totally effec- 
tive in providing hearting and hcari ng~ impaired students with an understanding of 
decision making as a process. It would appear that application of a decision- 
nuiking j)rocess needs to be reinforced in a variety of situations. 

Conmiuni cat ion Assessment 

The .Vaster Hearing Aid (MUA) , a major research and demonstration effort 
being conducted by NTID and the Massachusetts Institute of Technology, provides 
an example of how technology can be used in the communications-assessmeji^ process. 
The iM/M simulatei? characteristics of particular hearing aids as they relate to an 
individual's residualV/hearing. This process provides an audiologist with Infor- 

. miition that can be used to select an appropriate hearing aid that will maximize 
the use of residual hearing. It is a future expectation that a simulated signal 

^chip from the MHA will be able to be implanted into the individual's hearing aid. 
The cost of the new aids is expected to be lower than current hearing aids. 

A second application of technology related to assessment and Inst-ruction is 
iWustrated- by NTlD's communication skills data bank. This data bank stores 
inf oril\at ion on a student's demographic cha,racter 1st ics , communication skills, and 
coifmmnication courses taken at NTID. Communication skills relate to English, 
manual language, speech- reception' and speech production and are profiled for each 
student. Demographic characteristics include home town, educational background 
and previous communication, functioning, e.g., ASL, oral*, etc. Courses taken 
refers to the student's history in communication skill development' at NTID. 
Information on students is available via computer terminal and hard copy. These 
data^ provide conmiunication counselors witli an understanding of tlie indiv^^idual s 
level of functioning, background, and previous communication training. This 
data-based management system n*I lows for sclieduling of instruction according to 
ar^ individual *s coramunT cat ion needs. Without a data-based management system, it 
would not be feasible to select course-s to meet the individual communication 
needs of a heterogeneous group of hearing-impaired students. 

S k i 1 1 De ve I c^p me n t ^ ^ S 

Technology is used in a variety of ways at NTID in the process of assisting 
hearing-imj^aired students in the development of communication and technical com- . 
pctencies'. It is also used to dev-elop instructional materials for use in the 
teaching and learning process. 

.At J^TID, a classroom has been specially designed where hearing-impaired 
students learn how to use 'telecommunication devices. Experiences in telephone 
communications and use of telecommunication aids are available to students. ' Of 
significance is the fact that multiple training options are available to^ the 
individual student, depending on the person's communication skills. Individuals 
are counseled into either the telephone or telecommunication course depending on 
their expressive and receptive communication skills. In the -telephone communi- 
cation course, students learn how to improve their ability to use their hearing 
aids with the phone, to use the telephone more effectively with strangers, to 
make long distance calls and appointments, and learn special strategies to 
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improve- tiu'ir talkinK a.ul listening on businc-ss and pay phones. In the telecom- 
muiiJatio., aids co..rse. ...npliasLs is placc-d on using teU-communication equipment 
7ie gaining experience In using the phone. Students are made aware of various 
teiecommunication devices and learn how to use special codes for telephone calls ^ 
to family and friends, emergency calls, appointments, and how to deal with bad 
connections. Follow-up with" students indicates that they are using the telephone 
or teloconmluiucation devjccs for personal use. 

Va speech spectrograph device is used to assist in improving pronunciation 
by>«,viding the hearing-impaired student withxiri 1 and prac ice. ^P -^- 

graph Q'b^lays speech visually and etches the produced wi h desired speech I 
L an effLtive and efficient technique for providing drill and practice and 
^rees the -p r^fess ional to work with students in other w^ys.^ 

A rescarcl/^^deve,lopment project. Dynamic Audio f '^^'"^'^^er^ctiVe^De^^^^ 



■ .\ research arH. development project, uynamic huu^u -.y^^^ ....-.^^-^ 

(UAVW) provides h^^iring- impaired students with drill and practice in specch- 
ead n : '^i interactite s'ystem 1. a unique marriage of television - computer- 
assisted instruction (CAI) . DAVID combines the CAI capability of providing drl 1- 
.and-practice skills requiring constant repetition with ^-^-^-^^.^^^^Vr 
capabilities of offering stimuli material in color,, motion, and sound. DAMD 
allows l.earing-impaired students to work in private and not be threatened by 
nuking mistakes. This translates into a reduction of student frustration Ma er- 
ial used is taken from technical areas, thus reinforcing vocabulary n tech 

"nical classrooms and providing reality to the experience. It -PP'^^^;;/^" 
m-^tructlonal situation lhat would benefit by student interaction with visual, 
motion, and color stimuli would be a candidate for DAVID instruction. 

. - A-self-ihstructlohal learning labot^atory Is avallable-to hear-ing-lmpaired^-^ - 
learners. Combining a variety of technologies, this learning laboratory provides 
self-instruction in sign language, speechreading, and writing. llus allows 
students to work at their own pace and reinforces concepts generated in the ^ 
classroom. 

Technology, in the form of micrcJcomputers, is also used to deve lop _ technical ' 
competencies necessary for job entry and mobility. The Apple computer is util- 
ised at NTID to provide instruction in engineering design, accounting, word pro- 
cessing computer programming, and medical records. Microcomputers provi-de 
student; witL opportunities to learn basic technical principles and-T>^rat.ions. , 
related to their major, using technology, that they will find on the 30^. In 
•dii iJn :mlcrocompite;s provide students with an opportunity to ^^"^^J^^T^^^ ' 
with the use of technology in a non-threatening manner. Additional educational 
"dvan ages relate to the relatively low costs for microcomputer hardw.tre and soft- 
t^t^^t^ hardware sells for approximately 56,000, and software programs 
arc in the $150 to $800 range). 



Advanced technology is also used at NTID in' learning laboratories to develop 
techn/a «lls necestary for job entry ancf mobility. This -^^J^^^^'^^ii^J^^^ 
henrlng- impaired students opportunities to- become acquainted with he technology 
hat tUey CiU find in the worJd of work. Examples include technologies used in 
n^nufacturlng processes, medical science,- graphic arts, and photography and 
business. ' ^ 

As a finA illustration, , technology caft-be used to create instructional 
nvater^ls or use by hearing-impaired learners. Television is a major source of 
iTifon^a ion and entertainment to the hearing impaired. However, because the 
audir ortlon is generally inaccessible to the hearing- impaired person, onlf a 
audio P'^'^^ion ^ received. Adapting television programs through the 
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knowletlRe acquisition for the hearing- impaired learper (Braverman^ ^9}2) \ At. 
NTID, captioned instructional television programs are designed by* instruert^ipnal^ 
teams, and used to pfesent infortnation to hear ing-imp Ared learners. 

^ " * ■ * V 

An analysis of the above suggests that technology is^ a "power fulj tool -to be 

used in the education and training of disabled persons. Creative application of 
technology can assist in preparing disabled individuals for s\iccessful job' entry * 
and mobility. . " . ' ^ v- ' ' * 1 

Worki'ng with Employers — A Selective Placement 

The primary mission of all involved in developing programs to meet the needs ' 
of the disabled is to reverse their employment history. This can be accomplished 
by ensuring that each person is prepared for job entry and mobility through 
appropriate education and training. Simultaneously, program ^ilanners must main- 
tain a comprehensive job-placement program, which provides disabled people with 
every possible assistance in finding suitable employment by maintaining liaison 
with business aind industry, employment agencies, organized labor, private or 
voluntary agencies and other sources of employment. The job-placement program 
must actively and aggressively promote the development of opportunities for dis- 
abled people.. -.To accomplish this basic mission requires development lof an inno- 
vative process — one that will not leave employment of disabled people to chance 
(Clarcq, .1973) . 

One key to successful placement is to ensure that; disabled individuals have 
the competencies or skills that are needed by employers. As has been previously 
illustrated, technology is a powerful tool to use in . the development ' of such 

- skill ~ P r ogr am "FriaTmers-musir -ensxire-irhal:- wra tlorr^d—t rain i-ng-pr og rams 

designed for disabled individuals are marketable. To accomplish this all- important 
element requires that the programs which are developed meet; both, the needs of dis- 
abled people arid the requirements of employers. It is fully expected that both 
wi4.'l change, and therefore the program must also change to keep pace. 

There are a variety of techniques that can be used to ensure that the cur-- 
ricula developed are marketable. Constant contact with employers is an important 
dimension in designing education and training programs., ^Imployers can partici- 
pate on advisory committees that have as their primary role defining employment' 
trends generally and more specifically the nature of the "competencies required 
for successful job entry and mobility. Feedback from employers and graduates 
regarding the accoranodation of program gjraduates to the work environment is 
another dimension of keeping current. What happens to program graduates is a 
critical feedback element. 

At NTID, a "Graduate Feedback and Evaluation Program" is in place. This 
program has two primary objectives:' - * . 

• To measure the degree to* which the Institute is meeting its prir 
mary goal, of preparing graduates for successful employment. 
• ^ - * ^ . 

. • To provide feedback to program planners regarding the accommoda- 
tion of the Institute's graduates, which is vital to ensure that 
programs of study are kept in harmony with *he needs of students 
^ and employers. 

This evaluation program will collect data from graduates and employers at 
* varying time intervals to determine how graduates are accommodating to the work 
world, technically, personally, socially, and from a communication perspective. 
Information collected will relate to variables such as entry-level salary and 
job functions, salary history, upward-mobility patterns, general performance on 
,the job, etc. This information will be compared with similar accommodation of 
nondisabled people in order to determine if the history of unemployment. 
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underemployment and lack of job. satisfaction is being reversed. This will be the ; 
acid test of program effectiveness. Finally, faculty and staff must stay up-to- 
date with the latest advances in their fields in order to reflect these in the 
educational environment . 

Actively promoting the development of employment opportunities for disabled* 
people is a critical component of the job-placement process. Such a program must 
keep prospective employers informed about the general types of positions for 
which disabled people are qualified. Suc'li an approach must also be aggressive. 
It ii; incumbent upon program planners to develop fresh, innovative and creative 
marketing strategies related to placement (Clarcq, 1973). 

Employment *bf disabled individuals will not happen by chance. Aggressive 
and creative marketing strategies must be used to open up the doors of employment 
to disabled pe^t>ple. The National Center on Employment of tlte Deaf (NCED) at NTID 
illustrates su^k a creative approach. The NCED provides consultation, training, 
employee selecL'ibn and information services to employers. Consultation is pro- 
vided regarding how to employ qualified deaf peop le success full y . This consulta- 
tion includes advice on how to help deaf workers grow on the job. assists employ- 
ers in becoming more aware of deafness and employment-related issues and provides 
an environmental or job analysis to help assure on-the-job success. Training of 
employers is also important. In-depth traini,ng workshops on deafness and its 
implications for employment are available to employers. Employers are provided 
with a thorough understanding of deafness as an impairment, and they are able 
.to learn first-hand about the experiences of the deaf employee. This information 
in turn will help the employers to organize their staff and work environment to 
assure the deaf employee's success. A computer-based Career Matching System is 
available to employers. This information-processing system assists employers in 
.selecting quali fled' deaf applicants based upon the employer's criteria. Finally.^ 
the NCED provides a clearinghouse of information on the employment of deaf per- 
sons. Employers and others can obtain answers to questions on safety, connunica- 
tion, insurance rates, tax benefits on employing deaf persons, and many other 
important issues. The NCED also benefits deaf people and professionals serving 
deaf people by providing a variety of services to them, including career matching, 
training, .and access to employment information. It should be pointed out th^t 
extensive use of print and non-print media is used to support NTID s employment 
marketing program. 

Another important feature of a job-placement program is selectivity in mar- 
keting. Generally, emp^loyers £rre not aOtare of what skills disabled people Possess. 
They need to be educated to the fact that disabled people have assets and skills 
in terms of productivity, stability. reliabiUty, and responsibility. Often, 
with simple modifications in the work environment, skilled disabled workers can 
be successfully accommodated. At NTID. skill profiles, describing the individ- 
ual's technical and comnunication compe tencies , ■ are used to facilitate an appro- 
priate match between the person and the job. The profiles provide the employer 
with information ^ot typically available about job applicants. Skill profiles 
stress the person'^ strong points, allow for selec^MVe ' job placement, and let 
the employer know what to expect. An-, additional and important component of a 
iob-placement program relates to continuing support to the employers. It Is 
necessary to ensure availability in working with employers, to answer questions 
and provide .support as necessary. 

A job-placement program must provide support to the disaB>ed person in terms 
of preparing the individual for the job search. Programs av^lable to the hear- 
ing impaired at NTID illustrate this, concept. As an. example, NTID graduates are 
provided training in resume writing'a^id interviewing. Captioned Interviewing 
tapes are used by hearing-impaired students, as Is a job-search handbook. 
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Cirt'.it ivf markt't i aw}. 1 ; ' 1 i ]^lacement of tiisabled individuals is neces- 
sary il h i t nrv • i s t^> bi' revfrst.-d. The bent'^1L4,ts^ ol/ such an aj-)pnMch ar^' signifi- 
cant ♦to both ihv enip lover ami the disabled i nd iv I'dtja 1 . 

R everse History 

The N'TID experience has demonstrated that tntThlsturv oi the hear ing- impaired 
person in the world of work can be reversed. As if 1980, approximately 96% of 
NTH) k^raduates who havf successfully completed thtir training program aftd who 
liave chosen to enter the labor market, have foundl jobs. Approximately 94% have 



found jobs commensurate with their levc I ..T 
jobs across the United States and abroad, and arc 
t'ducation, and govt,- rnmen t . The graduates are woiking in a variety of positions 
formerly not available to the deaf. Deaf people now are successfully functioning 
alongside their hearing pe\'rs as engineers, lawy ers, medical technicians, photo- 
graphic tL'chnicians , accountants, artists, and m inv othc 
riiL* course of history can and is being reversed. 



iLDjing. NTID graduates havt- found 
-'mp loyed i n bus i ness , industry. 
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James R. Carlisle and Raymond Fulford 



Use Of the Computer as a Multi-Task Tool by a 
Vocally Impaired Accountant 

■ We acbated what the format of/thls presentation should be as Jim has done 
™,st of the work and 1 am simply along for the ride. As a result, I am 8°ing o 
g ve a brief Introduction explaining the program we dffer at Courage Center which 
assists people with disabilities as they strive to utilize technology o Its 
fuUest advantage. Jim" was one of the people who' used these programs to sub- i_ 
stantlally Improve his own position. 

Courage Center, located In Golden Valley, Is a comprehenslve._ rehabilitation 
■■■raci.llty offering o;.. seventy programs to the disabled. J ■Jf,,,. 

llitatlon Englneerlug services and the Technological Work f "^J^^',"^""' 
For this nresentatlon the TWE is the one on which we will focus. Rehabilitation 
Fnglneering ;!ajs a major role in the TWll by providing technical support, where 
sjeiial irrangeLnts o'r adaptations are required to. op tinual ly or functional^ 
allow an individual to interact with a computer terminal. 

The TWE is an evaluation program wh Ic'h .explores an Ind Iv i d.ia 1 ' s potential to 
enter comp^e programming training or to pursue employment in .the computer field. 
;.,"rbasrphlloLphy beh^nd the program is that ^l^^^^^^^/Jf^^^/^r;.! ° r ^rams. 

as Brown Institute and C*.ntrol Data Institute are a few. 

tlon. With that, why don't we switch gears now as Jim talks abou . 
Apple 11 computer. 

Some say the computer age is a challenge, but my employment situation as an' 

volumes of pages into the typewriters. Although ^he two fip^res on the 

to transfer the sums bark to the typewritten sheets again. ^ 
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As my accounting practice grew with clients from throughout the Twin Cities 
area and t rom out^-state rt'gions such as Rochester, Minnesota, I looked into using 
time-sharing computer services which I found too costly because of my slow way of 
working. Thus, I started to use mail-in computer processing, but the preparation 
of the input data forms for the processor took almost the same amount of time as 
it did to do the work myself. The advantage of sending the bookkeeping material 
out for processing was that much of the work could be done by clerical help . 
This left me more t tme~TTr"solve the accounting problems and review the printouts 
which were made easier by the computet: accuracy. The main drawbacks were the 
costs of the office staff and computer processing service. 

To minimize my costs and the difficulty of paging through thick record books, 
of manually maintaining accounts, and of ^typing reports, I decided an in-office ^ 
computer was a necessity. As I began exp^loring the computer world I saw how such 
an office system would increase my productivity and ef f iciency— to help solve the 
problems which impeded the growth and profitability of my accounting office. I 
was Impressed with the way the multi-key functions I often used could be performed 
by pushing just one command key and how bookkeepirig figures need only be keyed 
in once for double-entry journalization and automatic posting to the ledger 
accounts. Also, with this single ini^ut operation, all information could be to- 
taled, balanced, and stored, ready to be recalled at a press of a key for monitor 
display reviewing, record up-dating, or report reproduction on a printer. .This 
one-tiia» data entry, which would save many hours of work, could be -do^he on a 
standard typewriter keyboard like the one' I was accustomed to using. Therefore, 
it would not be necessary to adapt my cerebral palsy ways to a new Work situation. 

My individual, one-finger typing skills and working abilities being what they 
are. some adaptations did have to be made to the Apple computer which finally 
arrived at my office in mid-December, 1980. One of the modifications was the 
construction of the keyboard guard with three built-lFi shiftlocks since I can use 
only one finger, and three keys on the Apple need to be held down at times while 
pressing other keys. The aluminum finger-hold plate prevents me from hitting 
more than one key at a time. But we ftave not quite solved the technology of how 
to keep my ha!mA from becoming aluminum coated. Also, all peripheral off/on con- 
trols had to be mounted "up-front" using regular electrical wall switches since 
most, computer devices are turned off in hard-to-reach places to prevent accidental 
shut-downs which cause memory loss. The whole System configuration is arranged 
on a specially designed table incorporating steps and shelves so that the equip- 
ment is within easy reach, placed at the most functional level. for me to operate. 
For instance, there is a shelf in front of the disk drives in line with the disk 
slots which enables me to slide the diskettes in and out with no problem'. These 
alterations were made at Courage Center, 3915 Golden Valley Road, Golden Valley, 
m 55422, under the supervision of the Technological Work Evaluation Department. ^ 

I was recommended for the Technological Work Evaluation program by the ^ . 
Minnesota Division of Vocational Rehabilitation (DVR) when I applied to them for 
computer funding. Since neither my rehab counselor nor I knew much about com- 
puters, my two-week intensive screening at Courage Center proved to be invaluable. 
They analyzed my ability to operate a computer, my needs for adapted engineering 
and computer hardware. DVR took the Technological Work Evaluation staff s find- 
ings and approved my proposed computer package— the first such project ever 
O.K. 'd by DVR. 

Although my Apple II Plus computer is quite inexpensive by itself, $1,400.00, 
the peripheral equipment and software programs which I need for my accounting 
work ran the total cost of my system up to nearly $7,500.00. To complement the 
48K memory computer with ROM Applesoft, it is interfaced with two disk drives 
using five-inch diskettes, a Panasonic color 13-inch monitor, and a Texas Instru- 
ments matrix printer. Since the printer has to be fast to handle the volume of 
work, 1 chose a 150-character-per-second. bidirectional model costing $2,000. UU, 
which is the highest priced single component in my system. 
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Computer hardware is usable only when programmed to function. The software 
package which 1 ttniploy for my regular accounting work is The Controller General 
Business System copyrighted in 1979/1980 by Apple Computer, Inc. and Dakin5 
Corporation. It is a large program stored on ten disks — I can do Accounts Re- 
ceivable, Accounts Payable, and General Ledger bookkeeping with this system. 
Since I have previously mentioned the advantages of computerized accounting for 
me, I will no,t comment further on the details. 

Everyone is more interested , in Payroll, so here ate a few words on the sub- 
just. By just entering the employee numbers and hours worked into a program from 
Business, and Professional Management Systems, Inc. copyrighted in 1980, my com- 
puter figures gross wages, subtracts the correct withholding taxes, and prints 
the net payroll cliecks. Of- course, employee names and other information must be 
preprogrammed on a data storage disk which takes some time for me, but aft^r that 
is done, there is no trouble meeting payday deadlines. This makes it possible 
for me to run much larger, payrolls than I could ever think of doing by hand, 
.Earning summaries and tax reports can be generated by activating the printer. 

I also have designed my own wage and tax. summary sheet which, one workmen's 
compensation Auditor said, was the best that he had 'seen. This was done with the 
help of Visicalc , one of the most important new software products in recent years 
Originally written and copyrighted in 1979-by Don Brinklin and Bob Frankston, 
and now marketed by Personal Software, Inc., this program was reviewed in the 
August,^, 1980, issue of Creative Computing magazine. Visicalc simulates a vast 
dynamic worksheet for financial planning'. It essentially creates, an enormous 
array of columns anc^' terms, with fairly complex relations among them, all 
instantly updated e^ery time one figure is changed. Most accountants spend a 
great deal of their time reworking dollar amounts on many-columned working papers 
deciding which' numbers belong where. These recalculations were very difficult 
for me as I cannot use a pencil and eraser, but now that I use Visicalc , the 



electronic worksheet, my ability to "juggle" figures has increased considerably. 
Besideis the many/ individual problem-solving uses and the Payroll Summary, I have 
created an Itemized Deductions Form and a Depreciation Schedule which are very 
helpful for income tax preparation. . 



You shoufld hear about the software I am using how which I used to prepare 
these words/ It is called The Executive Secretary Word Processing System. 'copy- 
righted in /i981 by Personal Business Systems, Inc , This prod.uct wa^ designed by 
John Riski^ti, the legally blind owner o^^ the distributing company. Since my 
whole system was purchased from John's store at 4306 Upton Avenue South, Minne- 
apolis, ^MN 55410, he irtstalleii 'the necessary Dan Paymar lower case adapter in 
my Apple unit. This jumper wire, along with his program, converted my computer 
into an electronic "super" typewriter that allowed me to type these paragraphs 
only once and then to edit tbem by correcting spelling, adding words, inserting 
text, moving sentences, and deleting thoughts. I can now write technical 
research papers by gathering the information in the program's electronic card 
catalog which can be recalled from storage and expanded into full form. This 
saves me the effort of carefully composing my ideas in my mind before typing 
them and of slowly retyping the final copy without mistakes. Letter-writing is 
made easier with the help of the preprogrammed mailing list that addresses and 
personalizes form letters such as my last year's Christmas greeting. If I wish 
to send almost the same data to different people, I type one letter and amend, it 
for each person, additional editing features let me create and retrieve blocks 
of standard text from a memory storage library, do document searches for key 
words, ^and generate rough draft printouts. There is complete control over the 
final printing format if the many options can be remembered, but once they are 
selected, they can be stored and recalled for future use. A 76-page manual 
describes all these editing commands, most being activated by three keystrokes 
and some of which I will demonstrate now. "The Executive Secretary is reason- 
ably simple. Considering the options it has, i t ' s- amazingly simple." These are 
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the words of professional writer. Dale Archibald, who jfter trying the program, 
reviewed it In Creative Computing magazine for July. 19^. 

. one does not often find products, such as those I '^^Vj^^/^f/ .^^'^J'.j^e 
although created for the able-bodied public, are. even more suited for use by the 
dlsawld population.- Other software programs turn my Apple computer into a 
chaUenging chess or backgarmnon opponent when I can't find a human one by using 

systems To speed my word input for such contacts, -a friend and I are <:°ll^borat 
iS on- wri^ting a "Shorttype" program that will allow me to type -°st common words 
ilth ^ust hree keystrokes. The version I use presently has a l/^J^^^^^^, ' 

vocabulary but we plan to expand it to 900 words and phrases. W°fds not avail 
Ib^f oiTh; listings are typ^d in as usual. More of ^^^^^^P^J^ > ;) „° //""f 
gramming is needed for disabled people so that they can take full advantage 
the potential of computers. 

With declining computer prices, greater -^^-''^"^^3°^, J.f.^^ 

X^iil. -vf.rfCLTc: pSis s7;"r»pS n, 

the world at large. 
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. Ra^Tmond Lifcliez 



Access to the Total Work Environmeiit 



In contemporary American culture, earning is the primary activity 
associated with work. To earn, however, one must have a skill, pro- 
fession, or talent that is marketable. Many social activities center 
about exercising this skill or profession; many oleasures are finan- 
cially possible only because one works. The senke of personal 
achievement and view of one*s ownysocial status are also strongly 
related to work. Contentment in work is likewise necessary for a 
sense of individual well-being.-'- 

My interest is -in how people with physical disabilities make use of the 
everyday environment. Science and technology may assist disabled individuals to 
achieve personal goals, biit still the act of doing so occurs in some place: at 
home, on the job, in the classroom, along. the street, at the bus stop. It is the 
architect to whom everyone looks for leadership in bringing into being good 
places. and who patent ially^-lias the most influence in getting the whole society to 
attend to this issue — and vte would agree that access must be everyone^ s concern. 

Architects have been reluctant to accept leadership in this matter and have 
been even somewhat resistant to the task when it presents itself in their own 
work. Curiously, the challenge has ^lot been unduly technological; it is not . 
like getting a grasp on solar design. It is, in fact, much more difficult than 
that, because it demands that ont^ reconsider how one sees the world and oneself. 
■ in it; that one accept disability as a part of everyone's lives and then, as an 
architect, take responsibility for this acceptance when designing buildings. 

Today I will present a project completed in 1979, and now "tested" in use by 
several thousand people. It is a guidebook called Getting There: A Guide to 
Accessibility for Your Facility, which we wrote for' the Department of Vocational 
Rehabilitation in California.^ I know many of you have seen it, even used it, 
' but what you don't know, and what is interesting, is how we went about deciding 
what should.be done and how we obtained the material used. First, however, I 
want to say something about th^ concerns that lay behind the idea- of it. 

As an architect and tead^er, I see the task of creating accessible work- 
places from several different points of view: that of the architect, who wants 
to make a beautiful design; of the employer-client, who wants to maximize every 
resource; of the employee, vho has a profound need to be treated first as a human 
" being and secondly as an employee; and of my stud[ent, the young adult with a dis- 
abiUty, who has every intention of making it as arP&rchitect and is frankly 
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nervous about his or her ability to compete physically in the marketplace. As I 
was once Hold: 

Sometimes, there is a real conflict, especially iu gro«;ing up, 
between adjusting to beirig^a crip and adjusting to the greater world. 
One example is the choice between trying to learn lip-reading so you 
can communicate with the hearing or learning sign so you can communi- 
cate with the deaf. The same problem arises in trying to choose 
between making- it in the larger society, [having a] conventional job 
and friends, versus having crip frieads and role models and making it 
in the crip world 

When required, to encourage these others, I poixit out a few facts about how 
physically disabled people have traditionally been created, and how radically 
different the situation is in America today. I tell them that the original Amer- 
ican colonies adopted all the European attitudes that categorized people with 
physical disabilities as pariahs, comprehended only in the contexts of religious 
beliefs and superstition and dealt with through purges, charms, and prayers, 
or, when all else failed, ostracized or set apart in some manner; the institu 
tionai scyiut ion— nursing homes, mental hospitals, segregated communities— is a 
direct reflection of these historic and unenlightened attitudes, but one that 
has at last seei^ts better days. 

I point out met as late as the early twentieth century, the progress that 
had been made toward humanizing the lives of disabled people was far overshad- 
owed by improvements in institutional confinement: 

[T]he building of new institutions improved the lot of cT^nfined 
persons [but\J , what had originated as a progressive ideal became 
rigid and an^ronistic with the passing of time. The custodial 
concept . . . became dominant ... The institution began to be con- 
ceived of as an end in itself, a uhiversal solution to the problem of 
dealing with mentally and physically handicapped persons. 

I then go on to remind them that the old workhouse and modern-day, sheltered 
• workshop, devised to give disabled people employment, were but refinements of 
the concept of custodial care. The person was given work, but bore the i^istltu- 
tional stigma as well. 

Socially and politically, it has been virtually impossible until very 
recently for the disabled person .to live in the mainstream. And the most diffi- 
cult task in the mainstream today is still to succeed economically-though here, 
too, the chances of survival are- so much better as to bear no comparison with 
the past. 

I find it useful to point out that the motivation behind the nation's first 
vocational rehabilitation program (conceived only in 1918), was to assist dis- 
abled people in finding employment: it was strictly a question of econondcs, 
■ and in no way a recognition of deprivations and injustices unaddressed. The 
Social Security Act of 1935 offered among its programs aid to disabled youths 
and adults. Some say this was a significant change in thinking, for it repre 
sented the recognition that assistance to disabled individuals was as much a 
matter of social justice as of charity. But, in spite of pious declarations 
no legislation at that time, or- programs derived from it made any change in the 
real conditions of those it sought to benefit. Their economic and social status 
was eloquently pronounced by Jacobus tenBroek, distinguished California profes- 
sor of law, and a blind man, who- in 1966 wrote: 

Throughout history the physically handicapped have been regarded 
as incompetent to aid themselves and therefore permanently dependent 
upon the charity of others-in short, as indigent beggars. In medi- 
eval and early modern times they were in fact the only legitimate 
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iH'gK^irs and were granted a special ler.al status as such. This assump- 
tion lit ><'rmanfnt lielplessness persists today in the common consign- 
ment of the physically disabled to the category of "unemployab les . " 
Whatever may be the justice or injustice of this assumption, it ^ ^ 
remains a fact that only a very small fraction— perhaps five or pix 
percent at most— of those with serious physical handicaps are gain- , 
fully employed. in ordinary open occupations. ... [I]n the comment 
of the Federal Bureau of Family Services, following a nationwide 
survey of recipients of Xid to the Permanently and Totally Disabled 

"[Disabled] recipients tend to follow the usual pattern of 

poverty. ..While their disabilities make them dependent upon public 
assistance for their livelihoods, lack of education and low job skills 
play a large part in preventing their rehabilitation to self support. 
'In SLtm, the seriously dl^sabled person in our society is characteris- 
tically unemployed, underprivileged, unaccepted, and impoverished. 
In a word, he is poor.^ 

It was not until the 1970s, when the cause of disabled people was firmly 
adopted- by the Civil Rights movement, that the critical issues of nondiscrimina- 
tion and equal protection guarantees were finally addressed. These were the 
missing pieces in all previous legislation, without which no ^disabled individual 
could challenge the status quo in the courts. 'The rest is such recent history 
that many of you here have firsthand experience of landmark cases by which the 
"right" of the disabled *'to live in the world"^ was finally established. 

As we know,' it was the Vocational Rehabilitation Act of 1973 and its 
amendments (especially Section 50A, passed into law in 1977) that paved the way 
for what was to follow- Tl)e act had such a powerfully positive impact on the ^ 
lives of disabled people that it is commonly referred to as theJ.r Bill ot 
Rights." . W 

Yes, at present, there is in Washington no consideration of JRat all this^ 
has meant to the nation, but even the backlash we now experience can never 
demean what has been achieved. 

Architects and others engaged in building should know tiiis history, but 
virtually none do— even though everyone's practice^ has been affectedMjy it. 
Their self-imposed ignorance blurs the important human context in which barrier 
free design is situated and robs them o^f the satisfaction of the social and 
political significance of their acts. * 

My work is largely derived from the impact of this legislation on my com- 
munity-mv town and the university campus where I teach. - For a short while, my 
services were much in demand to make physical surveys to determine the new 
accessibility requirements for education and employment in federally and state 
funded environments. It was a very intense time; in my memory an^^ra! In doing 
this work, I reaUzed that ten years of straight architectural practice had not 
adequately prepared me to .understand the physical world as those with disabili- 
ties understand it, and I turned to tVfose who could assist me. From the outset, 
my colleagues and I insisted that all the surveys had to be carried out with the 
help of disabled people. We also used the best access manuals then available, 
but quickly realized their shortcomings as mere lists of items and dimensions, 
made valuable only when examined in light of observed performance and commentary 
by our consultants -on location. We, the architects, came to know what our con- 
sultants, without any architectural training whatsoever, had known all along: 

• The dangers of assuming single-purpose solutions (entrance ramps, 
for example) predicated on disability stereotypes. 

• The fallacy of functional solutions that do not acknowledge h'^an 
feelings (the back door is not the same as the front door). 
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• That two people wtth the same' disability and logistical problems 
will not necessarily function in the same way. 

• That most well-designed barrier-free solutionis are better solutions . 
for the able-bodied as well. / 

• That the quality o| social relationships in a place greatly influ- 
ences how people fc^l about the place, whether or not they perceive ^ 
it as functioning well for them, and so on. 

What made our consultants especially aware in the tasks we handed them was 
the commitment they had made to themselves to l$V<^ in the mainstream, for this 
sharpened their perceptions of what is and what oi*ght to be. 

Watching our consultants at work gave us the idea for the guide. Getting 
There: A Guide to Accessibility for Your Facility was written to be used by 
those who make physical improvements to California state facilities, or who have 
contracts with the state, but actually anyone can use it, and apparently many 
elsewhere^have . It differs from other technical literature on barrier-free 
design in' that it determines what "accessibility" should mea^ in a given place 
by getting advice, from disabled people. It is based on the idea that accessi- 
bility is both a physical and a social issue, and that these aspects are inter- 
twined. It urges understanding of the social implications of identifying and 
solving the problem, which may or may no.t be a physical problem after all! It 
strongly recommends that it be used in conjunction with existing mechanical 
guides and guides to special problems. Our guide lays out a procedure for 
looking at a facility to itemize what. has to be done to achieve better accessi- 
bility, y 

The purpose of the guide is to make one more' sensitive to hov/ an existing 
facility is inaccessible, and by thus itemizing what has to be done, to estab- 
lish priorities among the desired changes. K sub. rosa agenda exists as well: 
to make sure that those with physical disabilities are put into a position of 
giving management and theif architects good advice, which disabled individuals 
so abundantly p'cfssess . 
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Participation oi disabled individuals was central to the design of all the 
workshops The foUowing list contains the names and addresses of all people 
participating in the three 1981 workshops. AsterisKs indicate persons who 
are themselves disabled. 
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La Jolla Workshop 



ALDAPE, Virginia 
Student 

San lUego State University 
San Diego, CA 92182 

AMATO, Jane 

Outpatient Rehabilitation 

Center Nurse 
Sharp Rehabilitation Center 
7901 Frost Street 
San Diego, CA 92123 

ANDERSON, Marlys * 
Newsletter Editor 
Arizona Congress for Action 
2401 W. Southern Avenue 
Tempe, AZ 85282 

AXELSON, Peter * 
5858 Empire Grade 
Santa Cruz, CA 95060 

BARRY, Veronica * 
Counselor/Coordinator of 

Handicapped Student Services 
University of Maine 
Onward Building, Flagstaf f ' Road 
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BOLINGER, Doug * 
Community Services Center 

for the Disabled 
1295 University Avenue 
San Diego, CA 92103 
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Student 

San Diego State University 
San Diego, CA .92182 



BROWN, Dr. Dean 
Department of Education 
Colorado State University 
Ft. Collins, CO 80521 

CHANDLER, George 
District Director 
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880 Front Street, Room 4-S-29 
San Diego, CA' 92188 

COOPER, Linda 
Occupational Therapist 
333 Wisconsin Avenue, //20 
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CUNNINGHAM, Robert, Jr. 
Student (SDSU/Mechanical Engineering) 
7966 "B" Mission Center Court 
San Die-go, CA 92182 

DAVIS, Cheryl *' 
2708 Walker, Apt. 3 
Berkeley, CA 94705 ^ 

DISINGER, Ray * 
Customer Operations Supervisor 
Pacific Telephone Company 
500 E. Main, Room 202 
Alhambra, CA 91801 

ELLINGER, Jane 
Health Specialist 
1245 S. Bellaire, #302 
Denver, CO 80204 
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CASH, Roy * 
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Community Services Center 
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San Diego, CA 92103 
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San Diego State University 
San Diego, CA 92182 
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President 

Mesa Community College 
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Mesa, AZ 85202 

JORDAN, Dave 
Student 

San Diego State University 
San Diego, CA 92182 

KLACEK, Jeannette 
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for the Disabled 
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San Diego, CA 92103 

KOPP, Harriet Green 
Acting Dean 

College of Human Services 
San Diego State University 
San Diego, CA 92182 
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19 Bernard Street 
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Aust ralia 
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9401 Farwest Drive, S.E. 
Tacoma, WA 98498 
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Downey, CA 90242 
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Stanford University 
Director 

Rehabilitation R&D Center 
Palo Alto VA Medical Center 
3801 Miranda Avenue 
Palo Alto, CA 94304 

LIFCHEZ, Professor Raymond 
Department of Architecture 
University of California ^ 
Berkeley, CA 94708 

LUNA, Hector * 
Community Services Center 

for the Disabled 
1295 University Avenue 
San Diego, CA 92103 
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Project Director 

Deaf-Blind Program 
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43600 Mission Boulevard 
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Director 
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